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L. C. MORROW 
Editor 


> It is not difficult to show that the history of our country is 
a record of accomplishment by means of the machine. Without 
our inventions, and without our ability to translate those in- 
ventions into effective work, we should have advanced but little. 

Retrospect shows us that the unknown job we faced in the 
early days of the nation was a tremendous one. First there 
was the necessity to feed, clothe, and house on a subsistence 
basis, a job that required the full-time effort of almost everyone. 


A J ob Today , None Tomorrow 


There followed the job of making life easier by reducing the 
burden of work and the duration of working time, and con- 
currently increasing the necessities, conveniences, and luxuries 
that enter into a high standard of living. 

Numerous examples are available to prove that the advances 
made could not have taken place without the transfer of work 
from men and animals to machines. Harvesting, transporta- 
tion, weaving, printing, readily come to mind. All the exam- 
ples, taken together, prove that technological development over 
a long period created jobs. They indicate that further advan- 
tages of technological development will be a still higher 
standard of living, always accomplished with less total outlay 
of human energy in proportion to results achieved. 

Thus we have only to go to our own history to answer the 
claim that technology is rapidly destroying the work so essen- 
tial to the well-being of people. In the long run it is not. 

But there is a problem—a serious one—that causes us to be 
patient with those who condemn the machine. It is the problem 
of the displaced worker. That is a short-run, but recurring 
problem. Having lost his job to a machine, how is the worker 
to get along until he has found another job? 

Are we to have a reservoir of workers on public projects—a 
civilian army? Or are we to have dismissal wages—voluntary 
or enforced? Or is there some other hitherto unexpressed 
solution? 

Industry was moving toward a solution to the transition 
problem when it was stopped by the depression. Now govern- 
ment is attempting an answer with its Social Security Laws. 
As yet we don’t know that an answer has been found. We do 
know that the experiment will be costly and is beset by uncer- 
tainties. All of which leads to the conclusion that the problem 
should be considered unsolved. It’s a national problem, to be 
sure—but it’s also an industry problem. We should be able 
to look to industry for a better solution than we can hope to get 


politically. 














We're Spending $5,000,000 


for Modernization 


in 1956 





All through the depression Owens-Illinois Glass 
Company spent over $2,000,000 a year on plant 
and equipment, would spend $9,000,000 this 


year if it were possible to plan and execute that 


much work. Keeping plant facilities up to latest 


standards of efficiency is excellent insurance, this 


concern finds, against calamity in hard times 





WILLIAM E. LEVIS 


President, Owens-Illinois Glass Company, Toledo 
As told to ARTHUR VAN VLISSINGEN, JR., Consulting Editor 


right mind can escape one 

lesson of the depression years: 
Keeping all plant facilities developed 
up to the latest standards of modern 
efficiency and convenience is excel- 
lent insurance against calamity in 
hard times. 

We have all seen the truth of this 
emphasized again and again, both 
from the standpoint of the industry 
that kept up to date and from the 
standpoint of the industry that 
lagged. It is significant that a large 
proportion of those firms that went 
through the wringer of receiver- 
ship or reorganization let production 
facilities run down and milked the 
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business of every possible dollar in 
dividends. It is perhaps even more 
significant that most firms that have 
progressed steadily through even the 
depression years were among those 
that plowed back substantial shares 
of their earnings into moderniza- 
tion programs during the boom 
years. 

It has long been our company’s 
established policy to keep its plants 
up to the minute. For this purpose 
we spent an average of more than 
$2,000,000 annually even during the 
worst years of depression. But 
when we looked around our factories, 
we saw crying needs for further ex- 
penditures. This plant was ob- 





Photograph by courtesy of Writers Press Association 


WILLIAM E. LEVIS 


viously inefficient in layout because 
it really amounted to two plants tied 
loosely together. That plant, on the 
other hand, had the best of glass 
furnace equipment but was periodi- 
cally in difficulties because the 
various service functions of the 
business — mold repairs, electrical 
shop, and so on—were at peak times 
inadequate to meet requirements. 
Still another had altogether too 
much heat in the furnace rooms for 
the comfort of the workers and con- 
sequently for their efficient produc- 
tion. Yet once more, in a concern 
that we had recently taken over, we 
found the seven-day week had always 
prevailed. We needed to increase 
the productive capacity in order that 
we might shift this plant to our 
standard schedule of twelve consecu- 
tive working days, then two days 
down. 

There is no need of detailing 
every last problem of plant moderni- 
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zation or extension that confronted 
us. The simple fact is that when we 
counted up the jobs that urgently 
needed doing—mind you, despite the 
more than $2,000,000 we had been 
spending annually for this purpose 
—we arrived at a total between 
three and four times as large. This 
is why during the rest of this year 
we should like to spend some 
$9,000,000 for modernization and 
extension. Frankly, we doubt that 
we shall spend this much, not be- 
cause we are unwilling but rather 
because we can hardly get the plans 
drawn and so much work completed 
in so short a time. The limiting 
factor is not our willingness ‘to 
spend, nor our treasury resources, 
but rather the volume of sound 
planning that can be handled by 





some of our plants by reason of 
betterments coming out of this 
modernization program. Eventually 
we shall unquestionably attain sub- 
stantial savings as outgrowths of the 
expenditures of 1936. But this is 
not our emphasis. Some few savings 
will come at once because a rebuilt 
furnace is more efficient than the 
one it replaces, because there is less 
trucking and other handling between 
processes, ‘and for similar reasons. 
These savings, let it be stated right 
here, we expect will benefit our 
workers, for in our experience any 
savings that reduce the cost of our 
product so extend its use that 
presently we are making more 
product and employing more people 
than ever before. 

If any American industry has ever 





Plant modernization in progress at the Bridgeton, N. J., plant 


our production executives and en- 
gineers. The bottleneck is in the 
production supervisory set-up which 
was never devised for such a 
modernization program. Right now 
it looks as if we shall have finished 
up about $5,000,000 worth of plant 
development by the end of 1936. 


Why Spend So Much? 


We have been asked repeatedly, 
by those of our close friends who 
have known about this program, 
“Why are you spending so much and 
doing so much? Are you trying to 
cut your costs greatly? Are you 
afraid that inflation might come? 
Where is the profit motive in this, 
anyhow? You certainly aren’t doing 
it just because you think it is a 
little pleasanter to have nice, modern 
factories!” 

In the first place, this is not a 
drive for lower costs. No doubt we 
shall obtain somewhat lower costs in 
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been more completely subjected to 
proof of this principle than the glass 
container industry, we have not yet 
heard of it. Bottles were for cen- 
turies hand made and individually 
blown ‘by glassblowers. Then the 
bottle machine was invented, cutting 
the heart out of bottle costs and 
prices. Think back, if you are old 
enough, to the comparatively few 
bottles that were in your bathroom 
and your kitchen twenty-five years 
ago. Now compare this with the 
number to be found there today. 
The bottle machine is the cause. The 
bottle industry employs many more 
people than it did then, even allow- 
ing for the growth of population. 
More efficient manufacturing makes 
cheaper product, makes greater pro- 
duction, makes more employment. 
We could employ several pages of 
this magazine in briefly citing ex- 
amples of this out of our own busi- 
ness during the past quarter century. 


No, we are not shooting directly 
at immediately lowered production 
costs. Even less are we trying to 
get our money into bricks and 
mortar and machinery lest inflation 
come and cut its value. It is our 
firm belief that whatever may be the 
value of a dollar at a given moment, 
we shall be taking in these dollars 
as well as paying them out, and 
the transactions should pretty 
thoroughly balance. 


For Better Working Conditions 


In large part we are doing it be- 
cause we know that better working 
conditions for our employees make 
for better quality, greater output, a 
minimum of industrial friction. 
These are not intangible considera- 
tions; any of them is definitely 
worth a lot of money to us and to 
our stockholders. And we know 
from our first-hand experience that 
we obtain these results when we pro- 
vide the best working conditions we 
know how. 

Not long ago a public official of 
wide experience with manufacturing 
plants visited the one Owens-Illinois 
factory that we already have in ex- 
actly the best shape we know how. 
Shortly after, under auspices such 
that his business connections were 
not disclosed, one of our executives 
met this official socially. They talked 
during dinner of industry and in- 
dustrial — relations. Finally the 
official said, ‘A couple of weeks ago 
I visited a plant that is the finest 
I have ever seen in its consideration 
for the comfort and health of the 
workers.”’ 

Said our man, “What plant was. 
that?” 

Came the answer, “Why, it was an 
Owens-Illinois glass factory at So- 
and-so.” 

It is all very nice to have such 
compliments, but of course they pay 
no dividends. What we do know, 
however, is that in this very plant, 
since its modernization was com- 
pleted, we have felt a small cost 
saving from mechanical improve- 
ments; but we have felt a substan- 
tially greater saving which cannot 
be traced to any concrete change, 
and must be assigned to the good- 
will the workers now put into their 
tasks above the enthusiasm pre- 
viously felt for their work. And if 
this is not a tangible reason for 
plant modernization, then we know 
nothing about manufacturing. 

Just as important, perhaps, is the 
aspect of modernization that might 
be termed depression insurance. We 
are making good profits now. We 
know that, in good times or bad, 


243 











that manufacturer does best who 
has taken advantage of the latest 
developments of production knowl- 
edge and equipped his production 
facilities accordingly. Consequently 
there is no better available use for 
a fair share of our earnings than is 
offered in bringing our facilities up 
to date and keeping them so. 


For Increased Production 


Part of our current program is to 


increase production. This is par- 
ticularly true of our industrial 
products, especially glass building 


blocks and glass wool for heat in- 
sulation and other purposes. Prior 
to this last autumn, we considered 
that glass blocks were in almost an 
experimental stage. What few had 
been used outside our own business 
had not been sold by us, they had been 
bought from us. In November we 
actually went into production on 
them, our first salesmen went out on 
the first business day of 1936. Our 
tentative production schedule called 
for 1,000,000 glass blocks in 1936. 
Actually, we crossed that quota early 
in April, with volume piling up so 
rapidly that as this is written we 
are 500,000 behind and_ slipping 
worse into arrears daily. Before this 
article meets your eye, however, we 
shall have another furnace in pro- 
duction on blocks, thus more than 
doubling our capacity. But even be- 
fore we bring in this second furnace, 
we shall have started to build a 
third at the same plant. And we 
shall be mildly surprised if, before 
the year is out, we do not have to 
start making glass blocks at some 
other pressed-ware plants around the 
country. 

Similarly with glass wool. Tre- 
mendous quanties of it are being 
used in air-washing equipment. It 
is going in volume for house insula- 
tion. It is taking its place among 
the top-quality pipe insulations. We 
doubled the capacity of the glass 
wool factory a few weeks ago when 
some new equipment came into pro- 
duction, and we should not be aston- 
ished at having to add to it again 
before the year is out. 

But these are the only major in- 
creases in capacity included in the 
1936 extension program. The shift 
from steady to broken operation at 
a newly acquired plant is requiring 
the addition of capacity to make up 
for the loss of two working days 
every two weeks. But beyond this, 
our investments in plant and eqiup- 
ment this year will produce only in- 
cidental increases in capacity. At 
the same time, many of these 
modernization programs are making 
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it possible for us to increase ca- 
pacity substantially in future, when 
and as we need it, without the 
major building operations that would 
otherwise then be necessary. 

For example, here is our plant at 
Alton, Illinois, the largest bottle 
factory in the world. There is not 
space to detail all we are doing at 
Alton. Among other changes, we 
are modernizing the batch charging 
equipment—which is our start from 
raw materials—to the best and 
latest equipment. The next bay of 
the factory—mind you, at its nar- 
rowest dimension the factory is 700 
ft. wide—is given over to furnaces. 
Here we are placing on top the 
very best type of ventilation, a type 
so elaborate and expensive in first 
cost that it is applicable only to 
factories having the problem of in- 
tense heat and gases. Next comes 





all people employed at our Alton 
plant. Therefore we have been able 
to place in this section the bulk of 
the washroom facilities and other 
services that add to the convenience 
and comfort of the workers. 


Importance of Concentration 


It is axiomatic that the more 
concentrated the workers in an area 
of plant, the better the service 
facilities that can be provided for 
them. We have gone to this so 
strongly that we have had to make 
one compromise with the best ma- 
terial-handling practice. We have 
not been able to produce this con- 
centration without permitting one 
awkwardness to creep in; we handle 
molds between basement and top 
floor by elevators, rather than by 
conveyors or other comparable 
means. The other advantages at- 


























Popularity of glass blocks and glass wool, far exceeding expectations, has 
necessitated increased capacity. But, in the main, the Owens-Illinois program 
is one of modernization rather than expansion 


the forming department. Here the 
bottles, still very hot, go by con- 
veyor down to a slightly lower floor 
level where they pass through the 
lehrs in which they are annealed. 


More Comfort for Workers 


At this point we have changed 
things greatly. In a_ basement 
beneath the lehrs we are placing 
mold storage. In a second floor, 
which is being built above the lehrs, 
is a daylighted workshop with saw- 
tooth roof, given over to all of the 
facilitation functions such as mold 
repair, machine shops and repairs, 
electrical shops, and so on. In this 
section of the building, under the 
new factory layout, we are con- 
centrating better than 75 per cent of 
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tained here are more than enough to 
counterbalance this one disadvan- 
tage. 

From here the successive bays 
take care of packing, bulk ware 
storage, empty package storage, 
mobile ware storage. This last is 
the storage on trucks, lift-truck 
platforms, and in other units that 
lend themselves to quick and eco- 
nomical unit handling. Beyond this 
stretch large warehouses, consider- 
ably longer than the manufacturing 
bays themselves and. with railroad 
spurs to serve them. 

If this sounds like rather an 
ordinary sort of plant layout, be it 
promptly admitted that such layout 
is rather usual in some of the more 

(Continued on advertising page 37) 
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No Lost Tools Any More 


Easy-to-keep records tell us where we can lay 


our hands on any tool at any time, help us keep 


exactly enough of each kind on hand. Amount 


of paperwork is negligible, responsibility fixed 


* 


H. A. SEDGWICK 


General Superintendent 
Cutler-Hammer, Inc., Milwaukee 


check for a tool is still probably 

the commonest method of ac- 
counting for tools and similar loose 
equipment. The plan is so simple 
one is likely to take for granted that 
it cannot be improved. But on 
closer examination this system is 
found to suffer from a number of 
disadvantages that, in the ex- 
perience of Cutler-Hammer, defi- 
nitely indicated the need of a more 
dependable control. 

Under the old system a worker re- 
ceiving a tool presents, as his ac- 
knowledgment of receipt, a num- 
bered brass check, which is hung on 
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a hook in place of the tool. In 
theory, here is a complete record of 
accountability. In practice, several 
unexpected things may happen. The 
man may quit, and the chances are 
strongly against the tool crib at- 
tendant being able to find his checks, 
scattered as they are among hun- 
dreds of shelves, drawers and other 
places. No simple record is fur- 
nished of the tools charged to one 
man and in consequence there is no 
possibility of a conclusive clearance 
of his accountability. It is always 
possible to retrieve checks in some 
way, and thus avoid responsibility 
for a lost, broken, or stolen tool. 


FIGURE 1. 


The same scattering of the data 
operates to a less degree, but never- 
theless effectively, to prevent a good 
control of tool inventories. Tools 
are borrowed by men or foremen and 
kept for long periods. Having no 
compact record of the total tool in- 
ventory thus scattered through the 
shop, the tool clerk, finding a par- 
ticular tool out of stock, is likely 
to re-order in case it is needed by 
another department. Meanwhile the 
tool may lie forgotten in the depart- 
ment that first borrowed it, the need 
for it having passed but the tool 
having been retained “just in case.” 

A realization of these limitations 
led the company to revise its method 
of tool issue. One of the first re- 
sults of the plan was the turning in 
of $2,000 worth of tools, virtually a 
windfall, so far as practical use was 
concerned. 

Under the new plan, cabinets con- 
taining a series of steel boards with 
spring clips, similar to that shown 
in Figure 1, are placed conveniently 
near the tool issue window. Each 
spring clip is numbered to corres- 
pond with the bin or tool location in 
the crib. A second series of panels 
carries clips numbered to corres- 

(Continued on advertising page 38) 


Panels in center foreground carry an index of all tools in 


the storeroom. Beneath these panels are clip boards, similar to those 
in the circle, numbered to correspond with tool locations. 
left foreground are similar, but carry employees numbers. 
charged out may be located on either board 





Boards in 
Tools 





















Detroit Trains 


Three manufacturers’ associations decide to 


do something about the skilled labor short- 
age, have developed training plans suitable 


for any plant, large or small, hope ultimately 
to graduate 3,300 trained men a year. Al- 
ready 74 manufacturing concerns are taking 


part in the program 


O. F. CARPENTER 


Director of Apprentice Training 


of every other manufactur- 
ing community are faced with 
a shortage of skilled workmen. 
Throughout the country this condi- 
tion is general in the metal trades. 

Actually, scarcity of skilled labor 
only reflects industry’s failure to 
shoulder the responsibility of pro- 
viding a definite training program; 
yet few industrialists will dispute 
the fact that industry’s future suc- 
cessful operations depend upon a 
dependable source of skilled work- 
men. To assure this supply there 
must be an intelligent program of 
apprentice training. 

Refusal to take out this insurance 
on personnel is as shortsighted as 
refusing to carry fire insurance on 
property. Training facilities are 
available, qualified young persons 
are available—all that is needed is 
a coordinated effort on the part of 
those most interested, to bring about 
a solution to the problem. 

These facts were pointed out and 
discussed at a meeting of Detroit 
industrial leaders in February, 1935. 
The group favored a community pro- 
gram of apprentice training, and 
appointed an Advisory Committee 
of nine to make a thorough survey 
of conditions and report results. 


Der. eve industries like those 
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The Employers’ Association of Detroit 


Executives of The Employers’ 
Association of Detroit, the Michigan 
Manufacturers’ Association, and the 
National Metal Trades Association, 
organizations whose members rep- 
resent the major portion of Detroit 
industries, became actively interested 
in the report of this committee, and 
The Employers’ Association of De- 
troit’s general manager and board 
of directors immediately took steps 
to discuss ways and means of cor- 
recting the situation. 


Getting Started 


On October 27, at a dinner meet- 
ing of over one hundred executives, 
a resolution to establish apprentice 
programs in the respective plants 
was unanimously adopted. On No- 
vember 1, definite action was taken 
by appointing a Director of Appren- 
tice Training as a staff member of 
The Employers’. Association of De- 
troit. His duties were to develop 
apprenticeship systems in all the 
various fields in any Detroit plant, 
regardless of the plant’s size or 
affiliation or its ability to .absorb 
two or three hundred apprentices 
annually. 

The Director, working with the 
Advisory Committee, has since de- 
veloped some of the fundamentals of 


‘in Detroit. 





























a successful program, and has made 
them a part of the information avail- 
able to the industries. There is 
nothing new in this development, 
except that the experiences of many 
individuals and groups have been 
pooled and adapted to the situation 
Special effort has been 
made to make the program flexible 
enough so that any firm may enter 
into it whole-heartedly. Standard- 
ization with required forms, proced- 
ures, and the like has been avoided. 

Standard recommendations are in 
effect in every phase of the work. 
These have a vital bearing on suc- 
cessful training of the men. An 
effort has been made to avoid large 
expenditures in setting up training 
departments, a feature meeting with 
management’s approval in most in- 
stances. However, several firms are 
setting aside large sums. 

It is generally conceded that there 
is a five per cent annual loss of 
skilled workers from the productive 
ranks through promotion, change of 
occupation, super-annuation, death, 
and other causes. Therefore, five 
per cent of the total number of 
skilled employees has been decided 
upon as the desirable number of 
apprentice graduates each year. 
Since there are 66,000 skilled work- 
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An instructor at Fisher Body 
Division, General Motors Corpo- 
ration, shows an_ apprentice 
body-die designer how it should 
be done 


Machine shop instruction in 
plant of the Murray Corpora- 
tion of America 


ers in the metal trades in Detroit, it 
is hoped that ultimately 3,300 ap- 
prentices will be available annually 
as replacements. The future execu- 
tives and employers are quite likely 
to be among this group. 

An outline showing how appren- 
ticeship systems may be established 
in any organization has been set up 
and may be used as a guide. Some 
of the more important items in this 
outline are: 


Why Apprentice Training Must Be 
a Planned Procedure—Not Hit and 
Miss. 

Planned programs are most easily 
executed, less involved, and not easily 
dropped. Interest of all parties can 
be maintained only when there is a 
place to start, a definite thing to be 
done, and a goal to reach. 


Definition of an Apprentice. 
A person gjixteen years or more who 
has entered an agreement with an em- 







ployer or a group of employers which 
provides for the employment of such 
person and his participation in an ap- 
proved program of training. 

Supervision. 

Some one in the plant must be as- 
signed the responsibility of super- 
vising the apprentice program—to be 
a supervisor—to insure proper fore- 
man attitude, interest, and instruction. 
This person will see that apprentices 
are advanced and given the proper 
variety of experience in each process, 
and that the right kind and amount of 
related instruction is given. He also 
acts as counsellor and maintains ade- 
quate records in permanent files. 


Schedule of Processes To Be Learned. 

A definite schedule of operations in 
the plant must provide a_ logical 
sequence of training. It is understood 
that it may not always be possible to 
route all apprentices through in ac- 
cordance with the schedule, but it is 
suggested that the sequence be fol- 
lowed as closely as possible. It is also 
understood that the schedule of proc- 
esses may vary by trade and firm. 


Related Instruction. 

Related instruction schedule with 
subjects and time to be spent on each 
is to be a part of the program. This 
instruction is to be given under the 
direction of the public educational 
authorities and is flexible enough to 
allow for either cooperative, extension, 
or plant school classes. 

Compensation. 

The Committee recommends that the 
general plan of wage payment in the 
community be uniform, and that a 
minimum sf&rting rate of 35c. per hour 
with a 5c. increase each six months, 
if the apprentice is successful, be 
adopted. This is optional in all cases. 

A three months’ probationary period 
is established to determine the fitness 
of the applicant for the type of job 
he is undertaking. 


A reward for completing the course 
is entirely optional. 

Coordination. 

Provision should be made for reports 
on plant and school accomplishment 
and for permanent records. 

A weekly foreman’s report to the 
supervisor and a quarterly report to 
parents by the firm should be made. 

Agreement. 

Indenture blanks are optional, but 
a written schedule of shop and school 
work, pay rate, length of apprentice- 
ship, etc., should be used. 


The committee recommends that 
the selection of apprentices be made 
with the help of the public school 
authorities, and as the Board of 
Education maintains an_ efficient 
vocational guidance and placement 
office, complete records may be had 
on any Detroit youth. 

Boys sixteen years of age may 
be employed as apprentices if the 
department in which they are em- 
ployed is approved by the State De- 
paGhent of Labor. 


700 Apprentices in Training 


Since November, 1935, 74 firms 
have been aligned and programs 
either started or approved. Over 
700 apprentices are in training. A 
large percentage of these originated 
in the employment departments of 
the plants and the balance came by 
way of the Board of Education 
Placement office. 

Every effort is being made by 
the director and committee to avoid 
employment of an excess number 
of apprentices when business is 
good, only to lay them off as soon as 
production is curtailed. 


(Continued on advertising page 42) 
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200 Key Men Took 
Motion Economy 


PART ONE 


* 


The story of International Business Machine 
Corporation's course in motion economy. Told 
in three parts by the man who did the work. This 
month, how the course was organized and begun. 
In succeeding issug® how the men took what 
they had learned and applied it out in the shop 


* 


PROF. MYRON A. LEE 


Head of the Department of Industrial Engineering 
Cornell University 


in charge of time study at the 

Endicott plant of International 
Business Machines Corporation had 
planned to inaugurate a motion 
economy program. The principles 
of motion economy had been ap- 
plied to sample operations in various 
departments and moving pictures 
taken of the old and new methods of 
performing the operations. These 
were to be used as illustrations of 
what could be accomplished. Mr. 
Koch had also prepared rough drafts 
of course material to be used in the 
program. However, due to the fact 
that it was necessary for him to be 
absent from Endicott at frequent in- 
tervals, it had been impossible for 
him to start the actual instruction 
contemplated by the program. The 
author was engaged from Septem- 
ber to February, 1935-6, to complete 
the course material and actually 
start the program of instruction. 

The problem was considerably 
simplified by the fact that the Inter- 
national Business Machines Cor- 
poration has a modern school build- 
ing, which, while primarily intended 
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for use as a sales and service school, 
is available also for shop courses. 

The products manufactured at 
Endicott consist of electric account- 
ing and tabulating machines includ- 
ing a number of different key 
punches, sorting machines, and 
numerical and alphabetic account- 
ing machines and tabulators; also 
time recorders, electric time systems, 
watchclock systems, Recordolock 
and proof machine for banks. 

The result is that in the shop are 
found a wide range of machine and 
hand operations, and manufacturing 
quantities varying from perhaps 25 
parts to thousands per year. Among 
the operations performed are metal 
working operations such as milling, 
drilling, broaching, turning (in- 
cluding hand screw machines, auto- 
matic screw machines, bench lathes, 
engine lathes, turret lathes), grind- 
ing, polishing, burring, heat treat- 
ing, metal finishing, plating, 
presswork, benchwork. Woodwork- 
ing operations include: kiln drying, 
box making, millwork, cabinet work, 
wood finishing, pattern making. 
There are in addition a multitude 
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of sub-assembly and final assembly 
operations, printing of tabulator and 
clock cards and miscellaneous forms, 
and shipping. 


Getting Organized 


A class in motion economy con- 
sisted of from 20 to 30 foremen, as- 
sistant foremen, and key men 
selected from departments doing 
comparable work so that there would 
be a community of interest, and 
making it possible to use as_illustra- 
tions of the application of laws of 
motion economy, operations with 
which all those in the class would be 
familiar. For instance one group 
would be from machining depart- 
ments, another from sub-assembly 
departments, and another from final 
assembly. In all more than 200 took 
the course. 

For each class the course consisted 
of four one-hour discussion periods 
at weekly intervals at which the 
procedure in motion economy was 
discussed and illustrated by motion 
pictures of operations in the depart- 
ments constituting the group. Then, 
for four or five weeks, the members 
of the class worked on individual 
projects, applying the principles dis- 
cussed in the first four lessons to 
operations in their own departments. 

Motion pictures were taken of 
typical or outstanding accomplish- 
ments and finally at a fifth discussion 
period these pictures were shown and 
the projects of the members of the 
class reviewed. 

The first class consisted of fore- 
men, assistant foremen, and set-up 
men from the milling, drilling, and 
screw-machine departments, together 
with the time study men assigned 
to these departments. At the fifth 
meeting of the class it was found 
that the interest aroused by the 
course resulted in discussion which 
made it impossible to show all the 
pictures of projects in the time 
available. 


Introducing the Program 


Before the program was started, a 
letter explaining the purpose was 
sent to each foreman. Accompany- 
ing the letter were reprints of the 
following articles from Factory Man- 
agement and Maintenan®: 
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“We’re Not Experts in Micromo- 
tion Technique, But We’re Learning 
Fast” (November, 1930). 

“Disciples of Motion Economy” 
(March, 1932). 

“Fewer Motions, More Output” 
(October, 1933). 

“A Foreman Use Motion Study?” 
(May, 1935). 


The program was also discussed 
with many of the foremen. The 
object, of course, was to acquaint 
the foremen in advance with the na- 
ture and purpose of the program and 
so secure their active cooperation. 
Each foreman was then requested to 
submit a list of assistant foremen 
and key men from his department 
who (including himself) would take 
the course. The five classes men- 
tioned above for each group were 
held after working hours and the 
men received no compensation for 
attendance. When Mr. Mogensen’s 
16-page article, “How to Set Up a 
Program for Motion Economy,” ap- 
peared in November each foreman 
was also supplied with a reprint of 
that. 

A week before each group started, 
the members of the group were sent 
copies of the Factory reprints, to- 
gether with a copy of “Motion Eco- 
nomy Principles” Lesson No. 1, and 
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were requested to read this material 
prior to their first class. An outline 
of the topics covered in Lesson No. 
1 follows: 


1. Purpose of Discussions. 

2. Definition of Motion Study. 

3. Reason for Dividing Job into 
Elements: 

4. Definition of Element of Mo- 


tion. 

5. List of Elements of Motion 
(Therbligs). 

6. Chart of Elements of Motion 
(Therbligs). 


7. Laws of Motion Economy. 


First Meeting of a Group 


Introduction 

a. At the first meeting of each 
group, the purpose of the course 
was briefly explained. Emphasis 
was placed on the fact that motion 
economy was not just the job of the 
time study man. For the program 
to be a success all the foremen, as- 
sistant foremen, and key men would 
have to take an active part, and be- 
cause of their expert knowledge of 
the operations in their departments 
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they should accomplish much more 
than a time study man or anyone 
lacking their expert knowledge and 
experience. 

It was also carefully explained that 
the moving pictures shown during 
the course were used only as illus- 
trations of the application of the 
principles under discussion and ab- 
solutely with no thought of reflecting 
on previous methods in any depart- 
ment or giving any person credit for 
an improvement. 

Process Charts. 

b. The necessity for reducing an 
operation to its elements was next 
explained. It was pointed out that 
an operation process chart was an 
excellent mechanism for the study 
of an operation, and each member 
of the class was given a “before” 
and “after” process chart of a simple 
operation. The elements on _ the 
process charts were studied in con- 
nection with “before” and “after” 
moving pictures of the operation. 
Typical process charts used for this 
purpose are shown in Figure 1 and 
Figure la. Figure 2 shows the parts 
concerned and the assembled parts. 
Laws of Motion Economy 

c. Some of the first laws of mo- 
tion economy were discussed and 

(Continued on advertising page 36) 


FIGURE la 








OLD METHOD Wokk SPACE 


PART NO. 47379 OPER.NO. 5, 





FINISHED 
PARTS 














eels NEW METHODWOoRK space LAYOUT 


PART NO. 47379 OPER.NO.5_ 








FINISHED 
PARTS _J |oPERATING 
ARMS 





























DEPT. NO. MACH.NO. [OPERATING BUSHINGS DEPT.NO. _ MACH. NO. BUSHINGS 

DESCRIPTION OF B.:.. OA DESCRIPTION OF BA 

OPER. AND STAKE ASSEMBLE FIXTURE OPER. AND STAKE ASSEMBLE FIXTURE 
LEFT HAND RIGHT HAND LEFT HAND RIGHT HAND 

Reach for operating ( ) Grasp assembly Remove staking tool Hold fixture 


arm 
Grasp operating arm 


Wait for right hand 


Carry arm to'A” 


Place arm at‘A” 
Idle 


Grasp staking tool 
(change hands) 


Hold staking tool 
Release staking tool 
Hold fixture at“A” 


” ”? ” 09 


” ” ” 








Throw assembly into 


' finished parts bin 


Reach for bushing 
Grasp bushing 


Carry bushing to‘A” 


Place bushing in 
fixture atA” 


Wait for left hand 


Assist left hand to 
place arm 


Place staking tool 
Reoich for hammer 
Strike first blow 
Strike second blow 


Place hammer on table 


Return to staking 
tool at*A” 


Grasp staking tool 
Pull staking tool off part 


Total time per piece 038 minutes 








Reach for bushing 
Grasp bushing 


Carry bushing to‘A” 


Place bushing in 
fixture 


Assist right hand 
in placing arm 
Place staking tool 
in position 

Hold staking tool 





Remove assembly 
from fixture 


Throw assembly into 
finished parts bin 


Reach for operating 
arm 


Grasp operating arm 
Carry arm to“A” 
Place arm at‘A” 
Hold parts in place 
Reach for hammer 
Strike first blow 
Strike second blow 


Place hammer on bench 


Move back to“A” 


Total time per piece 0.30 minutes 
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. . . there must be a lot of gravy in one of those ice 
boxes to count up to $10,000,000 profit in six months 


If the worker only knew 


Would he think industrial profits too high? 


walked slowly home on a sultry 

summer’s afternoon. When they 
reached Ed’s gate, the big fellow 
suggested that Sam join him in a 
glass of cold beer. 

“There’s nothing I’d like more,” 
said Sam, turning into Ed’s door- 
way. 

“Isn't that a new electric re- 
frigerator you’ve got there?” asked 


Ss and Big Ed, planer hands, 


Sam as he slaked his thirst. “When 
did you get it?” 
“Only last week, Sam. Isn’t it a 


peach? There’s plenty of room in 
it, and it freezes 80 cubes of ice.” 

“It keeps the beer nice and cold 
all right; but I noticed in the paper 
last week where the company that 
makes it had a profit of $10,000,000 
in the first half of the year. That’s 
a pile of money to squeeze out of 
poor chaps like you and me.” 

“It’s a big company, Sam, and I 
guess it’s entitled to a fair profit 
like anyone else.” 

“A fair profit, yes. But there 
must be a lot of gravy in one of 
those ice boxes to count up to $10,- 
000,000 in six months.” 
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“They turn out lots of other 
products, Sam—all kinds of domestic 
appliances and lots of commercial 
electrical equipment as well.” 

“Just because they’re big is no 
reason for gouging us little fellows 
so they can pay big dividends to 
stockholders who already have more 
money than they need.” 

“T’ve got a few shares of their 
stock myself, Sam, and I need the 
money as much as the next one. I’m 
mighty glad they can pay a 
dividend.” 

“You’re an exception, Ed. Most 
workmen don’t own any stock. By 
and large it’s all in the hands of the 
wealthy.” 

“That’s where you’re wrong, Sam. 
According to the company’s state- 
ment, they have over 300,000 stock- 
holders, and the average holding is 
less than 40 shares. That doesn’t 
sound like they’re a bunch of bloated 
plutocrats.” 

“Well, Ed, I see you know more 
about that particular company than 
I do. But from what I’ve heard 
about these big corporations that’s 
a mighty unusual condition.” 
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“You’ve heard a lot of hearsay, 
Sam, that isn’t borne out by the 
facts. If you’d look it up you’d find 
that stock of most large corporations 
is widely distributed. The majority 
of shareholders are men of small or 
medium incomes who put their divi- 
dends back into circulation just like 
I did for this refrigerator.” 

“That’s just a coincidence, Ed. 
How about the man who doesn’t 
own any shares? He still gets soaked 
part of that ten million and doesn’t 
get anything back.” 

“Well, doesn’t he? If this cor- 
poration wasn’t big it couldn’t have 
afforded the years of research that 
went in to develop a successful ma- 
chine. If it didn’t have a good 
surplus it could never have stood a 
loss for three years and still kept 
going. If it didn’t make a profit it 
couldn’t buy the new equipment that 
has cut the price of this refrigerator 
one-third in the past two years. You 
see, Sam, a consumer does get a 
break after all.” 

“How about the small manufac- 
turer? It seems to me that he gets 
squeezed out when these big outfits 
start to battle for business.” 

“Yes, that’s true where mass pro- 
duction is involved. Certain kinds 
of manufacture call for a big in- 
vestment and can only be handled 
efficiently by a big concern. But 
where specialized service is required, 
small and medium sized companies 
still do very well. It’s a question 
of business adapting itself to the 
product.” 

“T hadn’t thought of it in that 
way, Ed, but I guess there is a lot 
in what you say. Somehow these 
corporate profits in the millions al- 
ways seemed unreasonable to me.” 

“They do to a lot of people who 
don’t stop to think through on the 
subject. Profits are the life blood 
of industry, Sam. They give the 
real incentive to lower costs which 
are passed on to the public. They 
make it possible for big concerns to 
employ thousands of men. Restrict 
them and you curtail development 
and reduce employment.” 

“l’m convinced, Ed. Say, how 
much did that box set you back? 
I’d like to get one like it.” 


e 

The series to date: 30-Hour 
Week; Townsend Plan; Labor 
Relations Law; Taxes; Mecha- 
nization; Employee Represen- 
tation; Profits. Each available 
in 3x5 pamphlet form for man- 
agement to distribute to 
workers 
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directing parts to the proper- 
sized press, changing dies at 
the proper time, and starting jobs 
in time to meet a scheduled date with 
a minimum of time spent by the 
foreman in clerical detail, is a prob- 
lem in every shop with presswork 
to do. Unless sufficient press equip- 
ment is available to permit con- 
tinuous set-up for a particular part, 
a condition rarely to be met, this 
problem becomes more complex as 
the runs of each part decrease in 
size, and as the diversity of parts 
made increases. 

A mechanism used by manage- 
ment must of course be designed to 
meet the particular conditions exist- 
ing in the individual plant. Lift- 
ing something from one plant and 
introducing it into another is always 
attended by the danger that opera- 
tion will yield different results be- 
cause the conditions differ. 

Scheduling of work to presses at 
King-Seeley Corporation, Ann Ar- 
bor, Michigan, has been worked out 
around the following conditions: 
First, part design remains fixed, 
usually for one year, at times longer; 
second, presses of the same size are 
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Schedule board shows all. Presses running, jobs temporarily stopped, 
and jobs ahead appear under each press classification 


Each aluminum ‘“‘stick’’ represents one operation on a part. Foreman 
pastes on‘paper strip with part number and name, operation number 
and name, and press size. The 31 divisions correspond to days of 
the month. Sticks are 1014 in. long 
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Keeping 40 Presses 
on the Go 


C. B. GORDY 
Detroit Editor 


No idle machine time with this schedule board 
around. Tells at a glance what presses are busy, 
what jobs are running, what jobs are ahead in a 
pressroom where more than 40 different operations 
are performed on 150 parts 


alike—that is, all No. 3 presses, for 
example, possess the same production 
characteristics; third, because of 
limited equipment a line of presses 
cannot be arranged for continuous 
operation on a piece; fourth, the 
parts made are small and light. 

In the pressroom 400 different op- 
erations are performed by 40 presses 
on 150 parts. When a manufactur- 
ing order is issued to the pressroom, 
the foreman is given a due or de- 
livery date, set by calculation from 
previous experience of the planning 
department. His job is then to de- 
termine when each operation should 
be started to meet the schedule. 

The schedule board used by the 
foreman requires no clerical assist- 
ance. It consists of a number of 
aluminum “sticks” posted in a rack 
beside the foreman’s desk, a stick 
representing a single operation on a 
part. As the illustration shows, 
these aluminum channels are half 
an inch wide with a metal clip welded 
to each end. Between these clips is 
pasted a strip of paper divided into 
31 divisions corresponding to days 
of the month. Above the space for 
the days are entered the part num- 
ber, part name, name of the opera- 
tion, operation number, and press 
number or size. 

These strips are printed on 84x11 
paper and are separated by perfora- 
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tions. Information is posted to them 
on the typewriter before they are 
pasted to the sticks. When a new 
part is designed, or the design of 
an old part changed, the planning 
department furnishes the foreman 
with the proper number of sticks 
with the necessary information. 


Entering New Jobs 


At top and bottom of the rack are 
solid metal strips with holes bored 
to correspond to the day divisions 
on the sticks resting in the rack 
parallel to these two strips. A string 
stretched between pegs placed in the 
upper and lower strips permits a 
quick visual survey of every job in 
hand. Pegs are moved ahead daily. 

When the pressroom schedule is 
received, the foreman takes the 
proper sticks, identified by part and 
operation numbers, from the reserve 
section of the rack, and distributes 
them under the sticks designating 
the different types of presses. A 
stick calling for a drawing operation 
on a No. 3 press would be placed in 
the rack under a stick marked “No. 3 
Presses.” At the same time, the 
foreman takes a green celluloid clip 
shaped to fit snugly over the face 
and sides of the stick and presses 
it in place over the day in the month 
on which the operation should be 
started. Movement of the 
string forward day by day 
then tells at a glance what 
operations are behind schedule 
and what work the foreman 
has ahead for his force. 

Manufacturing orders are 
not issued to the pressroom 
until sufficient material is on 
hand to complete them. When 
the fureman receives his orders 
he immediately posts each one 
onto the sticks, basing his cal- 
culations on the due date and 
working backward to the date 
when each operation should be 
begun. Standard allowances 
of time, such as one-half day, 
one day, or more, depending on 
circumstances, are established 
for each operation. Posting 
consists in subtracting these 
established times from the due 
date on each order and fasten- 
ing a clip on each stick over 
the necessary starting date. 

Moving the sticks from one 
position to another in the rack 
is easily accomplished by rais- 
ing all those above the particu- 
lar position wanted and eleva- 
ting one end of the stick to be 
inserted or withdrawn so that 
the stick will clear the holders. 
The clips welded to the stick 
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ends not only provide proper clear- 
ance in the holders to protect the 
paper strips, but also hold the sticks 
flat in the rack, unaffected by the 
celluloid date clips which otherwise 
would tend to throw them consider- 
ably out of alignment. 

Under the stick carrying the 
machine group name is an additional 
one marked “Processing Stopped.” 
Individual operations that, for any 
one of a number of reasons, are de- 
layed while parts are being run, are 
placed under this particular stick— 
a valuable visual aid to the superin- 
tendent in pointing out the trouble 
spots in the department. Additional 
classifications under each machine 
group can easily be made whenever 
they are needed, because of the 
flexibility in moving operation sticks 
from one position to another. 


All the Information Needed 

When the foreman has attached 
his celluloid clips and posted sticks 
to their proper places, the die set-up 
man takes his cue from the rack. 
No further orders or forms must be 
issued. On completion of the run, 
the control stick is withdrawn by the 
set-up man from its active position 
under the machine group and posted 
to the reserve section of the rack, the 
reserve section being arranged seri- 


Parts are blown out of press through pipe to delivery 
box under feed box, and feed box is at just the right 
height for the operator. Tote boxes, all one size, can 
be nested. All this means motions and dollars saved 
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ally by part numbers. The original 
posting done, the foreman, except 
when the schedule has to be changed, 
is not concerned with keeping the 
board up to date; the die set-up man 
attends to this without verbal orders. 
Neither is it necessary to leave writ- 
ten memoranda to the second shift 
foreman; the board conveys all the 
information he needs. 


Rush Jobs 


Preference or rush jobs are 
handled in the manner described 
with the exception that a red cellu- 
loid clip is substituted for the green 
one. The policy is, of course, that 
these jobs take precedence over all 
others. 

If the occasion arises where for 
any reason work for No. 14 presses 
accumulates to a point where capa- 
city is scheduled so far ahead that 
deliveries cannot be made in the time 
required, the overload may be 
handled by removing a _ sufficient 
number of sticks posted under this 
press class and transferring them 
to the No. 3 press position on the 
rack. The set-up man then makes 
preparations for running them on 
these machines. All dies are de- 
signed so that they will fit into larg- 
er presses than those in which they 
would normally be run. 

All presses are provided with 
air for removal of the part. In- 
stead of dropping into a pan 
at the back of the press, the 
part is blown into a galvanized 
pipe and delivered by gravity 
around to the front of the 
press. Delivery of material to 
and removal from presses takes 
place at one point, and layout 
is consolidated by eliminating 
the space ordinarily required 
behind the press for the 
handling of material. 


Handling Helps 


Racks of welded channel 
strips are provided on all 
presses. Into these racks boxes” 
of material are placed at the 
proper level for the operator, 
saving him extra and incon- 
venient motions. 

Material pans are standard- 
ized as to size and weight of 
material that may be put into 
them. A channel extension of 
the top permits nesting with- 
out injury to parts. Limiting 
the size and providing for nest- 
ing eliminates the endless mov- 
ing of parts from large 
containers to smaller ones, a 
procedure frequently observed 
in press department operation. 











When its office building at Sioux 
Falls, S. D., was outgrown, John 
Morrell & Company remodeled, 
added a third story, air condi- 
tioned the whole. Walls and 
ceilings are cork insulated, win- 
dows double-glassed and her- 
metically sealed. Humidity and 
temperature are automatically 
controlled. Sound-proofed ceil- 
ings, venetian blinds, good light- 
ing add to comfort and effici- 
ency. The men’s lounge, third 
floor, has paneled walls, leather 
chairs, bookshelves, fireplace. 
There is a comparable lounge for 
the women 


It’s Air Conditioned Now 


Accounting, credit, claim, and 
production departments have 
these comfortable quarters on 
the new third floor. Safes and 
fireproof cabinets take the place 
of a vault 





Where once was the cafeteria (it 
was moved to the first floor) 
are now the cashier’s depart- 
ment, salesmen’s desks, billing, 
and related activities. The re- 
modeled second floor is, like the 
new third, a modern, clean, 
well-lighted, pleasant place for 
work 
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They Go Home Clean 


in foundries will doubt for one 

single moment the need for the 
modern clean-up facilities we pro- 
vided some months ago for the 160 
men who work in our malleable and 
brass foundries. Our only concern, 
in fact, was whether or not the 
molders and their helpers would 
bother to take showers after we had 
gone to the trouble and expense of 
installing them. 

Now we know we needn’t have 
worried. Average use of showers 
has been better than 85 per cent. 
Less than 5 per cent of the men fail 
to make regular use of the wash- 
room facilities. | 

Part of this popularity may be 
attributed to a natural desire for 
cleanliness. Some of it is certainly 
due to an intensive educational cam- 
paign we put on during the construc- 
tion period. And some of it is un- 
questionably the direct result of the 
high standard of maintenance we 
have kept up from the start. 

An attendant is on deck at all 
times while the showers are in use. 
He wears a white uniform. It is his 
duty to scrub down the room right 
after the men get through. As a 
result they all know the showers are 
just as clean as, and maybe a whole 
lot cleaner than, the bathroom equip- 
ment in their own homes—many of 
which, indeed, have no bathroom 
facilities at all. Bath towels are 
rented at actual cost—3 cents—and 
must be turned in within a week. 

Shower and locker rooms are 
housed in a building that had out- 
lived its usefulness for manufactur- 
ing purposes. Luckily it is right 
next door to the foundry, so it was 
only necessary to build a short con- 
necting passageway. Thus the build- 
ing becomes a part of the foundry, 
yet is isolated from the dust and 
dirt of foundry operation. 

The men come directly off the 
heat into the locker room. Lockers 
are the largest standard size—15 in. 
wide by 18 deep by 72 high—and are 
set 32 in a double row on a 6-in. ce- 
ment curb. Doors and bottoms are 
perforated, and the space between 
lockers and floor is connected to an 
underground duct of vitrified pipe 
that runs lengthwise of the room 
and is in turn connected to an ex- 
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Who says workers won't bother to take showers after 
management has gone to the expense of providing them? 
Average use in this foundry has been 85 per cent 


E. G. CRAIG. 
Plant Engineer, Malleable Iron Fittings Company 
Branford, Conn. 


Locker room smells sweet and clean. Credit 
an unusual ventilating system consisting of 
underground duct and exhaust fan that pull 
the dead air out of every locker. Shower 
room has seven individual stalls, two wash 
fountains. The important pan of hypo- 
chlorite is at the end of the tile partition ’ 
in the foreground but does not show ~~ 
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haust fan. The fan has a timer that 
may be set to operate as much of the 
time as may be necessary to provide 
plenty of ventilation. The under- 
ground duct is pitched so that any 
accumulation of dirt or dust may be 
washed into a drain out in the yard. 


Sweet and Clean 


Result of this ventilating set-up is 
a locker room that smells sweet and 
clean even in the doggiest days of 
summer. Complete and uniform cir- 
culation is insured by two _ unit 
heaters, placed at diagonally oppo- 
site corners of the room. Low-pres- 
sure exhaust steam is used to heat 
the air in the winter months. In 
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summer the unit heaters operate as 
part of the ventilating system. 

Locker keys are provided without 
charge, but if a man loses his, the 
new one costs him a quarter. Key 
and locker numbers do not cor- 
respond—for obvious reasons. The 
attendant has a duplicate set of keys, 
a master key, and the necessary 
index chart. 

Next door to the locker room is 
the shower room. It has seven 
shower stalls and two 54-in. wash 
fountains. Showers and fountains 
are separated by a 60-in. wall of buff 
salt-glazed tile. At the entrance to 
the showers there is a shallow-rub- 
ber foot bath that holds .a good 


Clothes that are dried in these driers smell 
clean. Fans pull fresh air through, discharge 
it outdoors. Domestic oil-heating unit main- 
tains water in this 1,000-gal. tank at 180 
deg. F. It is distributed through an auto- 
matic mixing valve at 115 degrees 
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strong antiseptic solution (4 of 1 per 
cent hypochlorite). Everyone who 
uses the showers is required to step 
into it both on the way in and on the 
way out. It is the most effective 
way we know of guarding against 
the “athlete’s foot” type of skin in- 
fection that is so often picked up in 
locker rooms. 

Rear wall of the shower compart- 
ment is tiled. The compartment is 
divided into stalls by enameled steel 
partitions that swing from the pipe 
structure supporting the water pipes. 
By the way, we regard the pri- 
vacy afforded by these swinging par- 
titions as extremely important. 
Shower nozzles discharge against 
the back walls; if someone walks 
past while the shower is in use, he 
doesn’t get splashed. Unit heaters 
and fan take care of heating and 
ventilating requirements. 

An adjoining room contains a 
1,000-gal. hot water tank and a do- 
mestic oil heating unit manufac-: 
tured by the company. Water tem- 
perature is automatically maintained 
at 180 deg. F. at the center of the 
tank and is distributed through an 
automatic mixing valve at 115 deg. 
In other words the bather can get 
115-deg. water or cooler to suit his 
taste. A time clock controls the 
power circuit to the oil burner. 

Cost? Careful metering of oil, 
electricity, and water discloses that 
the average cost of heating 1,000 gal. 
of water to 115 deg. F. varies from 
28 to 32 cents, depending upon the 
season of the year. 

In the same room are two clothes 
driers, four wash tubs, and two 
wringers. Driers are 4 ft. wide by 
6 high by 9 deep, have a rolling 
frame to which ropes are attached 
as shown in one of the photographs. 
When the frame is rolled in, the 
doorway is sealed. No heat is used. 
A suction fan mounted at the rear 
of each drier pulls the air through 
vents in the door and exhausts out- 
doors, thereby drying the clothes 
and at the same time keeping the air 
in the room fresh and clean. 

Does it pay? Yes. How much? 
There are some things you cannot 
measure in dollars and cents—things 
like better health, better under- 
standing, better morale. They are 
some of the dividends we know we 
are getting from this effort to pro- 
vide better working conditions. It 
is an effort that any concern in any 
industry can make. The outlay is 
small. The profits are long. We are 
proud of the appearance of our 
foundrymen as they leave for home 
at the end of the day. 
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Tell It in the 
Annual Report 


Many concerns are finding it worth- 
while to let stockholders know what 
they are doing in industrial relations 


H. H. HAIGHT 


Certified Public Accountant 
Swartz & Haight, Syracuse, N. Y. 


HAT changes wanted by many 
T peor in the conduct of busi- 

ness are recognized and being 
instituted by management is re- 
flected in changes in the subject 
matter of manufacturers’ reports. 
The trend is indicative of the gen- 
eral fairness and intelligence of 
American business men. 

Recalling the form of the ordinary 
annual report brings to mind a 
greeting to stockholders by the 
president or chairman of the board 
of directors, a description of prin- 
ciple changes in earnings and firan- 
cial position since the last report, 
balance sheet and profit and loss 
statement certified by the auditors, 
and some comparative statistics of 
production, market changes, and so 
on. Some reports included elaborate 
details, pictures, and charts; others 
presented brief, cryptic statements 
and remarks. But the tenor of the 
report was financial position, earn- 
ings, dividends. Some executives 
included warnings on the increasing 
taxes and their effect on dividends, 
with pleas to stockholders to use 
their influence in preventing legis- 
lation that might create tax levies 
against their business. 

To compare reports like that 
described above with a recent one, 
is illuminating. On pages one to 
eight of this report are a review of 
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the income account, surplus account, 
dividends, operations, financial posi- 
tion, production, shipments, main- 
tenance and depreciation of equip- 
ment, research, and capital changes. 
Pages nine to twelve contain a re- 
view of the average wages of em- 
ployees, pensions, profit sharing, 
accident prevention, relief and sani- 
tation, housing, welfare, and em- 
ployee stockholders. The balance of 
the report, twelve additional pages, 
presents the financial statement and 
financial statistics. 


Four Pages on ‘‘Relations’’ 


The part of this annual report 
that struck my attention so forcibly 
was the four pages reporting to the 
stockholders on the conduct of em- 
ployee relations. This much atten- 
tion to the subject is an indication 
that this business realizes the im- 
portance of proper employee rela- 
tions and is attempting to provide 
happiness for employees as well as 
dividends for stockholders. Per- 
haps it is realized that continued 
dividends are as dependent on em- 
ployee content as they are on shrewd 
financial, production, and sales man- 
agement. It is obvious that the di- 
rectors thought it important to ac- 
quaint the stockholders with the 
management’s efforts to develop em- 
ployee good will and respect. 


FACTORY MANAGEMENT and MAINTENANCE 


One paragraph of this report is 
worth quoting. It deals with the as- 
sistance rendered by the company to 
its employees in cultivating eighteen 
square miles of land comprising 
61,180 plots, on which it was esti- 
mated raw produce to the value of 
$988,962 was raised. 

“Aside from the purely monetary 
return, there is no question but that 
these garden projects have proved 
beneficial to the employees and their 
families in many other ways. In ad- 
dition to furnishing wholesome and 
instructive outdoor occupation, they 
have been conducive to thrift, main- 
tenance of self respect, and the pro- 
motion of friendliness and neighbor- 
liness.” This quotation is from the 
thirty-third annual report of the 
United States Steel Corporation. 


Be Generous and Tell About It 


What a far cry this comment is 
from the cold, calculating, heartless, 
and contemptible attitude attributed 
to business executives by social dis- 
turbers who are attempting to 
destroy individual businesses to put 
them under governmental super- 
vision. 

As further evidence of the changes 
taking place in annual reports and 
the conduct of business, I refer you 
to the report to stockholders of the 
Diamond Match Company for the 
year 1934. On pages 103 to 111, the 
report goes into considerable detail 
to acquaint stockholders with the 
progress in employee relations. Fur- 
thermore, it describes a plan of em- 
ployee profit sharing which appears 
to be unusually generous. 

While this article may appear to 
be in defense of the conduct of big 
business toward its employees, it 
does not have that intention. It is 
too apparent, from inspection of 
many annual reports of large and 
small corporations, that little effort 
is made either to create happy re- 
lations with employees, or to inform 
the stockholders of this important 
part of management. From indica- 
tions visible to anyone who observes 
carefully, however, there is good rea- 
son to believe that business concerns 
are waking up to this fundamental 
cause of unrest. 

In this period of experimentation 
and indecision isn’t the subject of 
employee happiness one tangible and 
vital subject Which can be developed 

without fear of detrimental results? 
If stockholders of business enter- 
prises insist that their managements 
report to them on the development 
of employee relations, isn’t it prob- 
able that effects beneficial to all 
parties will quickly be effected? 
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What Control 


Shall I Select? 


R. C. ALLEN 
Engineering Division 
Westinghouze Electric & Manufacturing Company 
Philadelphia 


The right one should provide any features 
required by the application that cannot 
be incorporated in the design of the motor 


REVIOUS articles in the March 
Prana April issues discussed the 

method of analyzing different ap- 
plications for the correct selection 
of the motor. It was pointed out 
that drives fall into certain general 
classes and that standard motors 
have been designed, with charac- 
teristics to meet these requirements. 
It is only necessary, therefore, to 
match one with the other, except 
that before definitely selecting the 
motor for a drive the control must 
also be considered. 

In some instances the type of con- 
trol required may determine the mo- 
tor to be selected. This applies 
especially where reduced voltage 
starters are necessary because of 
the limitation placed on motor 
starting currents. If the motor 
were selected on the basis of drive 
requirements only, the starting and 
accelerating torques might be suffi- 
ciently reduced by the starter to pre- 
vent the motor from bringing the 
equipment up to speed satisfactorily. 
In other cases it might not be pos- 
sible to obtain the desired operating 
results, as with adjustable-speed 
operation where consideration has to 
be given to the possible torque varia- 
tions at reduced speeds. 

_ The prime function of a starter 
1S to connect the motor to the power 
line. For satisfactory operation it 
Should do this without causing un- 
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due distress to the motor, the drive, 
or the line. The starter should also 
provide protection against almost 
any fault that may arise within the 
motor, the load, or the power circuit. 


Determine Control Classification 


Controls are available having 
certain definite classifications and 
functions. It is only necessary to 
determine into which classification 
the application falls, and then select 
the standard control of the proper 
rating. There are, however, so 
many combinations that it is hardly 
feasible to describe them all. Table I, 
on the next page, lists the various 
types and functions. 

Controls for the larger sizes of 
motors are usually of the magnetic, 
pushbutton-operated, inclosed type 
particuiarly when full-voltage and 
resistance-type starters are used. 
With small motors and the auto- 
transformer type of starter, manual 
operation is frequently used. 

Magnetic controls can be mounted 
either remote or adjacent to the mo- 
tor, and controlled from one or more 
pushbutton stations convenient to 
the machine or work. They can be 
operated automatically to start and 
stop a sump pump, say, entirely in- 
dependent of any personal attention. 
Magnetic controls incorporate the 
desired protective features and re- 
move any operating hazard. 





Synchronous motor control is 
usually of the full magnetic type, 
the complete cycle of starting, ac- 
celerating, and synchronizing being 
accomplished automatically and in 
proper sequence after the Start 
button is pressed. Even with the 
manual-type control, frequently used 
for starting with auto-transform- 
ers, the field is applied automatically 
so that the starting operation is 
essentially as simple as with squir- 
rel-cage motors. 

Overload protection is provided 
by thermal relays which are heated 
by the current going to the motor. 
These relays are designed with 
characteristics which follow the 
temperature of the motor closely 
for normal load fluctuations, and 
will open up the circuit before the 
motor reaches a dangerous tempera- 
ture. They are usually arranged to 
lock out the control, to insure that 
attention is called to the situation 
before the motor is started again. 

Modify Tripping Characteristics 

In certain cases, as with loads 
having large inertia and a long ac- 
celerating period, it is necessary to 
modify the tripping characteristics 
in order to get the motor to full 
speed and still protect it adequately 
on normal overloads. 

Low-voltage protection functions 
to disconnect the motor in the event 
of voltage failure, or excessively low 
voltage. Controls with low voltage 
protection prevent the equipment 
from restarting, after a voltage 
failure, until it is initiated by the 
operator. This feature is essential 
with such drives as lineshafts and 
machine tools for the protection of 
equipment and operator. 

Low-voltage-release control func- 
tions to restart the motor auto- 
matically upon return of voltage. 
Such control can be used with blow- 
ers, centrifugal pumps, and similar 
drives, and is commonly used with 
full automatic control for such ap- 
plications as sump pumps, where it 
is desirable to restore operation as 
soon as possible. 

As was mentioned in the preced- 
ing articles allowable motor start- 
ing currents are frequently limited 
in order to prevent objectionable 
voltage fluctuations on the system. 
A small voltage change will cause a 
perceptible change in the lighting 
intensity, and an excessive voltage 
drop may cause motors to drop out. 
Where power and lighting are sup- 
plied from the same transformers, 
minimum line and light disturbance 
is an important consideration. 

Power companies usually limit 
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TABLE | 


Types of Controls 
and Their Functions 


FUNCTIONS 


To connect the motor to the power 
source 

To keep the starting current within 
prescribed limits 

To permit quick and smooth ac- 
celeration 

To provide necessary speed control 

To disconnect the motor in case of 
undesirable operating conditions 


TYPES 


Manual 
Magnetic 


CLASSES 


Starters 

Speed Regulators 
Multi-step 
Multi-pole 


STARTING 


Full voltage 
Reduced voltage 
Auto-starter 
Resistance 
Primary 
Secondary 


Reactor 


PROTECTION 
Overload 


Inverse time 
Thermal 


Instantaneous 


Low voltage 
Protection 
Release 

Disconnects 
Short circuit 


INCLOSURES 


Open 

Inclosed 
Ventilated 
Non-ventilated 
Dust-tight 
Explosion-proof 











starting currents to definite values 
based on the motor size or plant 
capacity. For large motors on 
limited-capacity systems, increment 
or step staring is usually permitted, 
provided each current change or in- 
crement is kept within the prescribed 
limits and there is sufficient time 
between steps to allow the system 
regulators to compensate for the 
voltage drop of each step. 
Full-voltage magnetic starters are 
preferable wherever their use is 
possible, because of their simplicity 
and flexibility as well as low first 
cost. With this type of starter, 
locked rotor current is drawn from 
the line. When even the low start- 
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ing current of the linestart type of 
motor is greater than permissible, a 
reduced-voltage starter is needed. 

When these starters are used to 
reduce the initial currents, the start- 
ing torques are also reduced; there- 
fore the resulting torques must be 
checked with the requirements of 
the load before final selection of the 
control. Torques delivered by a.c. 
motors are in proportion to the 
square of the ratio between the volt- 
age applied to the motor and the 
rated voltage. That is, if the starter 
reduces the voltage at the motor to 
80 per cent of its rated value, the 
starting and accelerating torques 
are reduced to 64 per cent of rating. 

Current drawn from the line will 
also be reduced to 64 per cent of 
the locked rotor current if an auto- 
transformer type of starter is used, 
but only to 80 per cent with a re- 
sistance or reactor type of starter, 
as Table II shows. 


Compensator Gives High Torque 


The auto-starter, or compensator, 
gives the higher torque for the 
starting current. The motor circuit 
is, however, opened in transferring 
to full voltage (called open-circuit 
transition), whereas the resistance 
or reactor starter employs closed- 
circuit transition, giving less line 
disturbance for the same current. 

In practically all starters the 
transfer is governed by definite- 
time relays which permit adjusting 
the time to meet the operating con- 
ditions of the specific load, but in- 
sure that the starting cycle will be 
completed. 

Resistance starters are favored 
for small motors, the auto-trans- 
former type for those of medium 
size, and reactors for large motors. 

It is sometimes necessary, par- 
ticularly on drives requiring high 
starting torques, to use a wound- 
rotor motor and secondary-resistance 
control in order to keep within start- 
ing current limitations. This com- 








bination gives starting torques (See 
Figure 1) practically in proportion 
to the current drawn from the line, 
in per cent of full-load conditions. 

Direct-current motors, except in 
small ratings, require line resistance 
starters because of commutator 
limitations. Starting torque is 
about in proportion to the starting 
current. The starter must not open 
the motor field circuit while there is 
voltage on the armature, or the 
motor will attain excessive speed 
and possibly burst the armature. 

Single-phase motors require a dis- 
placed phase in order to start; so 
the windings incorporate the neces- 
sary starting current characteristics. 
Control for such windings is usually 
governed by a centrifugal type of 
switch in the rotor. There are, 
however, many variations in the de- 
sign of this type of motor. 

Resistors are designed for two 
different types of duty: (1) starting 
and (2) speed regulation. When de- 
signed for starting duty they do not 
have the required thermal capacity 
for continuous, reduced-speed opera- 
tion. Resistors for reduced-speed 
operation are divided into the two 
general classes of (1) variable 
torque, as required by a fan, and 
(2) constant torque, as required by 
a reciprocating pump. 

If resistors are designed for a 
reduced-speed, variable-torque drive 
they will not have the capacity re- 
quired for higher torques. Re- 
sistance selected for constant torque 
will handle lower-torque drives, but 
the actual speed reduction for a par- 
ticular controller point will depend 
upon the torque of the load, as 
Figure 2 shows. 

Frequent starting may cause over- 
heating of resistors if they do not 
have sufficient thermal capacity. Re- 
sistor starters allow one start every 
80 seconds. 

Auto-starters have different start- 
ing limitations. 

Resistors for special duties should 


TABLE II. Motor Starting Characteristics *with Different 
Types of Starters 











Type of Starter -— 


Per Cent of Full Voltage Auto-transformer Resistor or Reactor 
Normal Volts Torque Amp. Torque Amp. Torque Amp. 
100 100 100 — — — a 
80 — — 64 64 64 80 
65 a _ 42 42 42 65 
50 — — 25 25 25 25 





* In per cent of normal starting characteristics. 
The voltage applied to the motor remains the same during acceleration with 
the auto-transformer starter, but increases, with resulting increase in torques, with 


the resistor and reactor starters. 
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be selected according to. N.E.M.A. 
service classification. 

It is not customary to try to 
secure more than 50 per cent speed 
reduction by resistance, since small 
changes in load (torque) may result 
in rather large changes in speed. 
Nor is this type of speed control 
considered satisfactory for drives 
having widely fluctuating torque, 
such as reciprocating compressors, 
because of the resulting speed fluc- 
tuations. Multi-pole a.c. motors or 
field-controlled d.c. motors are pref- 
erable for such applications. 

The sections of starting or regu- 
lating resistance are called “steps 
of resistance,” but the control is 
spoken of as having “points.” The 
number of points of a control is one 
more than the number of steps. 

Speed regulators require a manu- 
ally operated speed selector switch. 
For the smaller wound-rotor motors, 
it is usually of the faceplate type. 
For larger ratings, speed selector 
drums are used. In either case a 
magnetic control similar to the full- 
voltage starter with protective fea- 
tures is generally used for the motor 
primary. ‘It is desirable that this 
control be interlocked with secondary 
control to insure starting with all 
resistance in the circuit. 


Reconnect to Change Speed 


Multi-speeds for squirrel-cage mo- 
tors are obtained by reconnecting 
one or more windings to obtain a 
different number of pole combina- 
tions. Reconnections can be made 
by a manually operated drum or, 
preferably, by interlocked magnetic 
contactors controlled by a _push- 
button speed selector station. 

Multi-pole wound-rotor motors 
and synchronous motors for multi- 
speeds are not considered desirable 
because of the complicated design 
and higher cost. 

Speed adjustment for d.c. shunt 
motors is obtained by weakening the 
fields to increase speed, and by in- 
serting armature resistance to de- 
crease speed, depending upon the re- 
quirements and the motor design. 
These controls can be separate, or 
incorporated in a single speed regu- 
lator. A motor starter, usually of 
the magnetic type, is required for 
control and protection of the motor. 

When a short circuit occurs, the 
circuit- interrupting device must 


shut off the current that can be fed 
to that point by the system. Motor 
controllers are designed to handle 
the conditions imposed by the normal 
operation of the motor—not neces- 
Sarily those imposed by a short cir- 
circuit-breaking device 


cuit. A 


VOLUME 94, NUMBER 7—JULY, 1936 





Curves for’, » 
Afferent starter 
mens | i 1 4 


40 60 80 100 


120 140 160 180 


‘Compressor load 
\ 


zAccelerating torque | 


| 
| 
| 


0 


200 220 240 260 


Per Cent Motor Full Load Torque 


FIGURE 1. 





Speed-torque curves of a wound-rotor motor with five-point 


secondary-resistance-type starter, required to start a reciprocating compres- 
sor under load but limit the starting current to increments of 150 per cent 


of motor full-load current. 


Variable torque load, 
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FIGURE 2. Curves of a wound-rotor motor driving a fan (variable torque) 
at various reduced speeds by use of a secondary-resistance speed regulator. 
Different resistance values would be required for driving a rotary compressor 


at the same reduced speeds. 


having the interrupting capacity re- 
quired by the power system should, 
therefore, be in the line ahead of 
every starter, or group of starters. 

Circuit interrupters can be classed 
as: fuses, oil circuit breakers, air 
circuit breakers. 

As a rule, oil circuit breakers are 
used for large power circuits and 
high voltages. 

Air circuit breakers are usually 
of the open type and in the higher 
ratings are switchboard - mounted. 
In the lower ratings the inclosed 
type is used, mounted in groups or 
individually. 

A safety-type disconnect should 
be. placed ahead of individual con- 
trols and adjacent to the motor, 
when out of sight of the control, as 
a safety precaution for anyone work- 
ing on the equipment. These dis- 
connects can be the circuit inter- 
rupters mentioned above, provided 


Numbers indicate speed operating points 


they are equipped with the required 
safety features, or non-fused safety 
switches. 

Combinations -of motor starters 
and circuit breakers or safety 
switches, fusible or non-fusible, are 
available in a single cabinet with 
interlocks and safety features as 
required by standard practice. 

Controls, except the large switch- 
board type, should be inclosed as a 
safety precaution and to eliminate 
troubles due to dust and dirt. Com- 
monly of the non-ventilated or 
ventilated cabinet type, they are also 
available in splashproof, watertight, 
explosion-proof, and other designs. 

High-voltage control (2,200 volts 
and above) should _ incorporate 
special protection against operating 
hazards. This feature may be ac- 
complished by remote location of the 
high-voltage equipment, or placing 
the starter behind a steel panel. 
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HEN a service man re- 
WY sponded to a complaint that 

the photo-electric equipment 
controlling the automatic operation 
of two doors was not functioning he 
found that, just as reported, the 
doors were wide open, although no 
one was standing in the light beam. 
The excited complainant, had, how- 
ever, failed to mention that a dust 
cloth was hanging in front of the 
light source lens. When this cloth 
was removed the doors promptly 
closed, and all was well again. 

It is not often that such an in- 
cident is likely to occur; neverthe- 
less it illustrates the fact that it is 
a good rule to look first for ordinary 
kinds of trouble when a photoelectric 
installation fails to function as it 
should. It is important to keep this 
principle in mind because the mere 
fact that these equipments employ 
vacuum tubes sometimes tends to 
mislead us so that we overlook 
troubles that would be found almost 
immediately on other classes of 
equipment. 

Photoelectric equipment has now 
been in practical use in industrial 
plants for about six years. During 
this time there have been instances, 
of course, in which the photoelectric 
equipment was really in trouble. 
Any new type of equipment is bound 
to go through a period of improve- 
ment and development during the 
first few years of its existence. But 
by far the majority of troubles re- 
ported with photoelectric equipment 
have been only ordinary troubles, 
sometimes things that were not 
much more puzzling than the dust 
cloth referred to previously, and that 
could be found without the services 
of a highly trained, technical expert. 

One plant, for example, was 
troubled with shutdowns due to 
failure of the lamps in the light 
sources; the bulbs lasted only from 
50 to 100 hours. When these in- 
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When Photoelectric Devices 
Stop Working 


W. R. KING and W. D. COCKRELL 


General Electric Company 
Schenectady, N. Y. 


* 


Chances are you'll find 
the tubes are all right 
and that the trouble has 
originated somewhere in 


the associated equipment 





. . . a dust cloth hanging over the 
light source lens 


terruptions began to occur fre- 
quently a check-up with a voltmeter 
quickly indicated the trouble. The 
equipment was designed to operate 
on 220 volts, but the line to which 
it was connected was found to be 
carrying 256 volts, with occasional 
peaks over 260. 

Nearly all electrical manufac- 
turers who supply light source units 
intended particularly for. photo- 
electric applications design them to 
provide from 1,000 to 3,000 hours’ 
lamp life when rated voltage is ap- 
plied. The life decreases as higher 
voltage is applied. Therefore, the 
equipment should be rated for the 
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If the voltage supply 
varies more than about 5 per cent 
above or below normal, it is often 
advisable to provide a small, static 


actual voltage. 


type of voltage-regulating trans- 
former, of which there are several 
forms on the market. 


Electric Eye Saw Double 


A large brewing plant installed a 
photoelectric relay and magnetic 
counter to count cases of empty 
bottles as they passed by on a 
gravity conveyor. When it was 
found that the counter consistently 
registered too high, a brief study 
served to locate the trouble. 

It was found that the counting 
equipment was located at a point 
where the cases sometimes backed up 
on the conveyor, due to a jam ahead. 
New cases reached that point while 
traveling at a fairly high speed, in- 
tercepted the light, struck the cases 
that were piled up, and bounced 
back about a foot so that they 
cleared the light beam and then in- 
tercepted it again. Thus, many cases 
were being counted twice. The 
counting equipment was moved back 
to a place where the cases moved 
more slowly, and the problem was 
solved. 

A photoelectric relay was _ in- 
stalled on a dough-mixing machine. 
It operated perfectly for a few days; 
then the plant engineer got a call 
for help. He inspected the installa- 
tion, dusted about 1/16 in. of flour 
from the surface of the mirror used 
to reflect the light beam, and the ma- 
chine went merrily along. 

When such extreme dust condi- 
tions prevail, every effort should be 
made to re-arrange the apparatus 
so as to avoid dust deposits. If this 
cannot be done, a periodic dusting 
should be made part of the inspec- 
tion routine. 

Photoelectric equipment for paper 
register control provides other ex- 
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tenance problem. This equipment is 
used on bag making and packaging 
machines to control the cutting of a 
preprinted web of paper so that the 
cut always comes at the right point 
with respect to the _ printing. 
Register marks are printed on the 
paper and a photoelectric scanning 
system initiates an electric impulse 
as each mark passes. 

A cam-operated rotary switch is 
connected to the cutter knife and if 
the photoelectric impulse occurs 
when this switch is not open, the 
control equipment operates to change 
the speed relation between the cutter 
rolls and the draw rolls. 


Forgot to Plug In Again 


The scanning head is composed of 
a light source, a phototube and an 
optical system, and is connected to 
the control panel by a multi-conduc- 
tor cable with a plug and receptacle 
connection. When an operator in one 
plant reported that the register con- 
trol had stopped working, the main- 
tenance man who went to locate the 
trouble found that this plug had 
been inadvertently pulled out of its 
socket during the course of some me- 
chanical readjustments, and had not 
been put back in place. 

In another installation the service 
man found that because of the severe 
vibration the tubes in the scanning 
head actually had been shaken out 
of their sockets. The tubes had not 
been damaged but there they were, 
lying loose in the box. Of course the 
equipment wouldn’t work! 

It is nearly always possible to 
arrange equipment to meet par- 
ticularly severe conditions if the 
conditions are known beforehand. 
Such factors should be carefully con- 
sidered so that, if necessary, equip- 
ment particularly designed for 
severe vibration can be selected, or 
the equipment can be so arranged 
that it will not be subject to severe 
vibration. 

Again, one engineer found that a 
setscrew in the coupling between 
the cutter roll and selector switch of 
a register control had loosened so 
that the selector switch no longer 
rotated. Another found that the 
differential gear in the correcting 
mechanism was binding. And in 
still another case a contact finger on 
an ordinary magnetic contactor had 
broken. 

In each of these instances there 
was a temptation at first to blame 
the shutdown on the photoelectric 
equipment, and in each case the tube 
equipment was found to be in per- 
fect order. As a matter of fact, our 
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amples of this general type of main- 





experience shows that the tube 
equipment itself is less likely to 
cause trouble than other parts of the 
installation. This is not to say that 
tube equipments have been entirely 
trouble-free, but it is a fact that 
most of the troubles have been found 
to be in other parts of the installa- 
tions. 


Optics Give Most Trouble 


Perhaps the most frequent source 
of trouble in photoelectric installa- 
tions is in the optical part of the 
system. The term optical is used 
here in a broad sense, and is in- 
tended to cover the mountings for 
the phototube and light source, and 
any lenses, reflectors, diaphragms, 
and so on that may be included in 
the system. 

If the light beam is projected 
over a considerable distance before 
reaching the phototube, the light 
source must be rigidly mounted. 
When the light source vibrates or is 
loosely mounted so that it can move 
through 2 deg., for example, the 
projected beam at a distance of 25 
ft. will move over 10 in. Many in- 
stallations have been found in which 
erratic operation was due to im- 
proper mounting of the light source. 





. . beer cases bounced back and 
were being counted twice 


In outdoor applications it is par- 
ticularly important that the light 
source be rigidly mounted and that 
the beam be properly directed to 
reach the phototube. The light beam 
must, of course, compete with gen- 
eral daylight illumination. Some 
types of outdoor equipment are pro- 
vided with a lens and mask so that 
only the light which is approxi- 
mately perpendicular to the plane of 
the lens can reach the phototube. 
Most extraneous light is thus ex- 
cluded, but the operating light beam 
must be accurately trained to pass 
through the hole in the mask back 
of the lens. 

Another frequent cause of erratic 


results is the accumulation of dust 
and dirt on lenses or reflectors in- 
cluded in the optical system. Periodic 
cleaning of such parts will, of 
course, easily eliminate this diffi- 
culty. It is also important that no 
dust, dirt, or grease be allowed to 
accumulate in the amplifying equip- 
ment. Because of the high im- 
pedance of the phototube circuit, it 
is advisable to use more care in 
selecting an inclosure for photo- 
electric equipment than is usually 
necessary for ordinary magnetic 
control equipment. 

In one instance where trouble oc- 
curred a photoelectric relay with a 
ventilated, indoor type of inclosing 
case had been installed on a machine 
for packaging salt. The equipment 
inside the case was found to be 
coated with a thick layer of salt 
and rust. A properly gasketed in- 
closing case would have prevented 
this trouble. 


Proper Inclosure Important 


Wherever severe atmospheric con- 
ditions prevail, such as the presence 
of large amounts of dust, corrosive 
gases and the like, much trouble can 
be saved by selecting the proper 
inclosure for the photoelectric equip- 
ment. The slight increase in 
original cost can be saved by the 
elimination of just one shutdown. 

Ordinary failures of contactor and 
relay tips have also been responsible 
for their share of troubles with 
tube equipment. Contact tips in this 
type of equipment should be given 
at least the same attention they are 
accorded in conventional magnetic 
control. Our experience indicates 
that magnetic devices employed in 
photoelectric relay applications are 
very frequently subjected to more 
severe service than in other types 
of control, particularly as to the 
number and speed of operations. In 
such cases, therefore, contact tips 
should be inspected perhaps even 
more frequently than is usually the 
practice. 

Several instances have been found 
in which the addition of photoelec- 
tric auxiliary control to a machine 
has permitted speeding up produc- 
tion to a point where mechanical 
limitations in the machine were ex- 
ceeded. At first, the resulting 
erratic operation was attributed to 
trouble in the photoelectric equip- 
ment, but when the machine started 
to fly to pieces the real cause was 
apparent. 

Thus far no mention has been 
made of troubles experienced with 
the tubes themselves. As a matter 

(Continued on advertising page 42) 
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Induction Motor Maintenance 





4. STATOR WINDINGS 


so simple and rugged that one 

might think maintenance is 
superfluous. The fact is that the 
average repair shop rewinds more 
stators than anything else, and that 
each one has had its own peculiar 
defects, which indicates that proper 
maintenance could prevent a good 
deal of trouble. 

Troubles with stators can usually 
be traced to one of five causes: worn 
bearings, moisture, overload, operat- 
ing single-phase, and poor insula- 
tion. Bearing troubles were con- 
sidered in the March and April 
issues, but it will not come amiss to 
emphasize again the importance of 
keeping the airgap even, and clean. 
Too frequently wear of the bearings 
allows the rotor to pull over and 
drag, which not only damages the 
winding but subjects the motor to 
increased load. 

Dirt in the airgap likewise adds 
to the load on the motor and at the 
same time reduces its rating by 
curtailing ventilation. Therefore, 
the first point to keep in mind in 
stator maintenance is to keep the 
stator clean. 


Ss sim windings appear to be 


Enemies That Never Sleep 

Moisture is a very subtle enemy 
that works while maintenance men 
sleep. A motor may be installed in 
a perfectly dry place, but a sudden 
change in temperature may cause 
the iron to sweat and the insulation 
resistance may drop to a low value. 
Every rewound stator should, there- 
fore, be thoroughly impregnated 
with varnish and baked. If operat- 
ing in a damp place it should be 
further treated with moisture-proof 
compound. When rewinding is done 
outside the plant the electrical de- 
partment should specify what im- 
pregnation is required. 

If acid fumes are present a coat- 
ing of acid-resisting compound 
should be applied periodically. These 
special compounds may be obtained 
in colors, and it is the practice of 
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LIONEL A. HUNT 


Service Engineer 
Bepco Canada Limited, Toronto, Canada 


some plants to use red or gray on 
the motor winding. A glance will 
tell whether the stators are clean. 

Gradual roasting out of motors 
due to overload is one item that can 
largely be prevented by the main- 
tenance department. Too much 
stress cannot be laid on the im- 
portance of having the overload re- 
lays properly set and the fuses of 
correct capacity. Since the service 
factor of a motor is usually 1.15, for 
continuous duty the relays should 
not be set higher than 1.15 times the 
full-load current of the motor. To 
increase the capacity of fuses be- 
cause they blow, and to block over- 
load relays so that they will not 
open is simply asking for trouble, 
which always comes sooner or later. 
When it comes it is costly. 

In a previous article the advantage 
was mentioned of having a clip-on 
type ammeter, since it takes but a 
moment to clip this instrument over 


the motor leads and check the cur- 
rent. It is sufficiently accurate for 
a quick check when in doubt of the 
motor load, but a wattmeter should 
be used if high accuracy is required. 
If ventilation is cut off it is 
possible for a motor to roast out, 
even though the motor is taking less 
than its rated current. Inclosing of 
motors should be judiciously done in 
view of the decrease in rating. 


Watch for Single-Phasing 

Single-phase operation of a three- 
phase motor is another common 
cause of burnouts, although if the 
proper protective devices are in- 
stalled they will react promptly to 
the considerably -higher current 
taken from the two intact lines. 
Here again the advantage of the 
clip-on ammeter is apparent since it 
will immediately reveal the great 
disparity in the currents flowing in 
the three lines. 


Dirty windings and plugged air ducts are likely to result in overheated 
coils and a trip to the repair shop 
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Other symptoms of single-phase 
operation are lack of power and re- 
duction in speed, with humming and 
heating of the stator. Usually the 
motor will fail to start, although 
sometimes the open circuit in the 
one line is on the running side of 
the starter, so that the motor is 
allowed to start on three phases and 
is then thrown over onto a single 
phase. 

When testing the lines at the stator 
it is advisable to disconnect two 
since the induced voltage in the third 
phase may give misleading results. 
The motor should be opened up and 
the broken lead or conductor joined. 
If a hole is blown in a coil it may 
be temporarily cut out. 


Read the Meter Once a Month 

If an insulation resistance meter 
is available, it is possible to keep 
much closer watch on the condition 
of motor windings than can other- 
wise be done. It must be remembered, 
however, that there is not so much 
value in one single reading, whether 
it be high or low, as in the relative 
values of many periodic readings. 
For new equipment the A.I.E.E. 
Standardization Rules give the for- 
mula: Insulation Resistance in 
Megohms = Voltage at Terminals 
+ (rating in Kva. + 1,000), but 
when a machine becomes old it is 
likely to give a lower reading than 
this formula indicates. 

The best procedure is to measure 
the insulation resistance of each 
machine at each inspection, prefer- 
ably every month, and if the reading 








is found to be gradually getting 
lower the motor should be dried out 
and varnished. A reading that ap- 
proaches 500,000 ohms is getting 
dangerously low: for 550-volt ma- 
chines, but if such a value is ob- 
tained month after month there is 
less likelihood of breakdown than in 
the case of a machine which gives a 
reading that is higher, but grows 
smaller month by month. The value 
of such periodic insulation tests can 
hardly be overemphasized. 


Find Out Why Fuses Blow 

In the absence of such tests defec- 
tive insulation is seldom found until 
a breakdown occurs. When a fuse 
blows before the overload relays 
have time to function it is a very good 
indication that a fault has developed 
between phases or to ground. Be- 
fore replacing the fuses and start- 
ing the motor, test it to ground. Un- 
fortunately, faults in stators seldom 
clear themselves, tending rather to 
become worse. So the precaution 
of thoroughly testing a stator when 
a fuse goes out may prevent blow- 
ing a large hole in the winding. 

First test the motor to ground 
with an insulation resistance meter, 
or if such an instrument is not 
available, with a magneto test set or 
a test lamp. If a ground shows up, 
disconnect the motor and test the 
stator. If this is clear, the ground 
is in the starter or line. 

Never remove the ground wire 
from a motor to make it operate 
without blowing a fuse. Such pro- 
cedure will endanger life. 


Here’s what happens when worn bearings allow the rotor to rub on the stator 
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If no ground is discovered, but 
there still appears to be trouble, run 
the motor, preferably with the belt 
off, with the starter in the Start 
position and measure the current in 
the three phases. The current taken 
by the motor while running light 
should be approximately 35 per cent 
of the rated full-load current. If 
the current in the three phases is 
badly unbalanced tag each lead on 
both sides of the joint in the motor 
terminal box, and mark the respec- 
tive currents taken on both tags of 
each lead. 

Now, without disturbing the tags, 
interchange the three leads (to pre- 
vent reversing the motor) and 
again measure the current. If the 
new readings agree with the tag on 
the line side of the joint, the trouble 
is back of the motor; if the current 
reading now agrees with the tags on 
the motor side, the fault is in the 
motor, which should not be operated 
because it is probably broken down 
between phases or between turns. 

If possible, quickly remove one 
endbell and feel around for hot coils. 
When a coil is shorted, it is possible 
that the varnish will appear sticky 
or discolored, thus making it easy 
to detect that coil. 


Disconnect and Cut Defective Coils 

Although it is not recommended 
to cut coils out of a motor, it is 
sometimes necessary to do so as a 
makeshift until permanent repairs 
can be made. It must be kept in 
mind that an induction motor is 
essentially a transformer, with pri- 
mary and_ secondary’ windings; 
hence if a coil is shorted it becomes 
another secondary, short - circuited 
on itself. Even if this coil is re- 
moved from the circuit by discon- 
necting it, it may still heat up from 
the induced current and char the 
neighboring coils. 

It is, therefore, necessary not only 
to disconnect both ends of the coil 
and to substitute a jumper between 
the leads of the adjacent coils to- 
which it was connected but the coil 
must be entirely cut through. It is 
always safer to cut out about 4 in. 
of the entire cross-section of the de-. 
fective coil, and fill the gap with in- 
sulating compound to prevent the 
bared ends from making contact 
across the gap. Cutting out one coil 
will cause unbalanced currents which: 
must not be mistaken for another 
fault when the phases are tested. 

Frequency of overhauling and 
cleaning stator windings will depend 
on plant conditions. In a clean and 
dry location once in twelve or 


(Continued on advertising page 40) 
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You want to know 
and the editors will gladly tell you 


mote about the things mentioned on this page 


® THOUSAND-WATT lamp, of in- 
side-frosted Pyrex glass, is half the 
size of present lamps, resists water or 
moisture breakage. Two wire meshes 
attached to filament minimize bulb 
blackening by collecting tungsten sub- 
limation. (7601) 


@® FLUORESCENT inks, invisible in 
ordinary light, are being used in 
laundries for marking clothes. The 
clothes owner never sees the marks, 
although they’re clearly visible in 
ultraviolet light. (7602) 


@ TO GET that last full measure from 
drum or barrel there’s a new drain 
rack with which one man can place a 
500- or 750-lb. container 24 in. above 
the floor. In draining position, con- 
tainer tilts slightly forward so all 
contents drain out: (7603) 


® METAL with highly polished sur- 
face has that surface protected by thin 
sheet of gum-adhered paper which is 
kept on while metal is worked. After 
last operation, paper is peeled, gum is 
rubbed off. (7604) 


® DUST control by use of exhaust 
systems is subject of book prepared by 
a manufacturer of that type of equip- 
ment. It describes equipment now in 
use. (7605) 


®@ SAFETY WINDOWS—they swing 
inwards so you can wash both sides 
from the inside—slide up and down, 
tilt inwards to give no-draft ventila- 
tion, can even be detached from the 
frame. (7606) 


® ONE manufacturer of carbon motor 
and generator brushes offers a “brush 
charting service” to simplify ordering. 
You chart your plant, send record to 
him; he recommends proper brush to 
use; you order by giving page number 
in “record book he prepares for you. 
(7607) 


® CUTTING screw threads and grind- 
ing lathe tool cutter bits—description 
of techniques, data tables, and helpful 
hints are given in two booklets pre- 
pared by a machine tool manufacturer. 
(7608) 


®LIKE THE DOG to bite the pig 
that wouldn’t go over the fence, we 
now have a corrosion inhibitor for zinc 
protective coatings. It’s said to be in- 
expensive, applied by dipping. (7609) 
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® LAST WORD in drafting fashions 
is a drafting table that can be adjusted 
from horizontal to vertical positions 
from 382 to 40 in. in height. The 
board measures 23 by 31 _ inches. 
(7610) 


© WELDING CHART with data neces- 
sary for arc welding designs has been 
prepared by manufacturer of welding 
equipment as a drafting room help. 
Among other things it shows weld 
symbols and types of joints. (7611) 


® RUBBER COATING protects highly 
polished surfaces. Applied by laying 


it flat against surface to be guarded; 
later it is stripped off. 


(7612) 





without 

tubes, 
threaded on the inside, slip over strip- 
ped ends of wire, are made fast by 
squeezing serrated jaws of brass tub- 


ELECTRICAL 
solder and 


connections 
tape. Plastic 


ing liner (7624) 


@®TO SAVE knuckle wear and tear— 
a screwdriver with flexible shaft of 
laminated steel wire and solid steel 
blade. It manipulates screws into those 
hard-to-get-at places. (7613) 


eIF YOUR JOB has to do with con- 
struction about the plant, you can get 
a handy booklet of concrete tables. It 
gives recommended mixes for different 
types of work, strengths obtained. 
(7614) 


® PERMANENT magnet alloy, said to 
be non-corrosive and workable into 
small shapes, is intended for use where 
permanency is demanded; that means 
meters, instruments, etc. (7615) 


@® MARKER, electric, can be used for 
marking on practically any material, 
be it metal or a non-conductor. It’s 
claimed you can work on glass, pottery, 





plastics, hardened steel as easily as if 


you were writing with a pencil. 


(7616) 


© THERMOSETTING resin solutions, 
for impregnation of motor and genera- 
tor armatures, are said to set up per- 
manent, infusible film by chemical 
action. High insulation value, great 
resistance to water, oils, and chemicals, 
and strong mechanical bond are claimed 
for them. (7617) 


® OLD GRAY diesel mares are still 
what they used to be, according to a 
booklet prepared by a diesel manufac- 
turer who undertook to find where- 
abouts of his milestone engines. You’ll 
find tales of the doings of numbers 1, 
1,000, 2,000, ete. interesting. (7618) 


® METAL LACQUER, of the spray- 
on variety, is said not to have the 
metallic - powder - settling problem. 
Ordinary stirring before use is all 
that’s necessary. (7619) 


® TEXTILE waterproofing agent im- 
pregnates all types of textiles in single- 
bath treatment, and doesn’t leave 
fabrics impermeable to air. (7620) 


® NAIL, for galvanized roofs and 
sidings, has lead-covered steel head 
which, it is said, won’t separate under 
hammer blows or under strain caused 
by expansion of the roofing. (7621) 


@® SPRAY NOZZLE sprays, washes, 
cleans all kinds of materials, attaches 
directly to water pipe over orifice 
in pipe, and won’t clog easily. (7622) 


SOAP pulverizer with molded plastic 
housing that can’t corrode, is easy to 


clean. Akin to a nutmeg grater, it 
consumes soap cakes large enough to 
provide 1,000 handwashings (7623) 
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Service Test for 
Electric Counters 


CHARLES JONES, Senior Electrician 
Continental Can Company 
Jersey City, N. 7. 


An electric counter that could 
withstand the punishment of keep- 
ing track of 108,000 units in an 8-hr. 
day was sorely needed on a line of 
high-speed can machinery. 

The first step was to put a few 
makes of counters already on hand 
through a severe test, and thus 
make it possible to compare them 
with any others that might be sub- 
mitted for trial. 

Then we had the problem of secur- 
ing some make-and-break device that 
could be operated and easily ad- 
justed over a wide range of speeds. 
A motor-driven, contact-making ma- 
chine was considered, but since the 
equipment was to be used infre- 
quently, the expense involved in 
either making or buying such equip- 
ment was out of the question. 

Eventually a photoelectric cell 





outfit, already in use in conjunction 
with. a counter, and having a set of 
normally open and normally closed 
contacts, was made the basis of the 
testing device. 

Instead of using the 6-volt light 
source to energize the photo-tube, a 
50-watt lamp connected in series 
with the normally closed contacts 
was focused upon the cell. As the 
relay coil was energized the normally 
closed contacts opened, causing the 
lamp to go dark. This in turn de- 
energized the cell-closing contacts 
again and caused the cycle to be 
repeated. The winding of the elec- 
trie counter was connected to the 
normally open contacts. 

A remarkably wide range of 
speeds was obtainable by adjust- 
ment of the instrument  poten- 
tiometer, by changing the size of 
the lamp, or by varying the distance 
between light source and photo- 
electric cell. Without any difficulty 
at all one of the counters tried 
showed a count of 410 per minute. 
The connections were made as shown 
in the diagram, the internal wiring 
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of the photoelectric cell 
omitted for simplicity. 

This equipment also presented an 
ideal method of testing time re- 
corders operating on one-minute in- 
tervals. For this purpose the con- 
nections are changed as indicated by 
the dotted lines, and the a.c. supply 
is disconnected. 

Mr. Jones’s contribution has been 
awarded the $10 payment offered by 
the editors for the best Operating 
Short submitted during the past 
month. 
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Water Test 
Is Also Wash 


SourcE, Packard Motor Car Company 
Detroit 


An interesting combination of 
practical inspection and production 
is seen on the 120 body line. As the 
body comes along the assembly line, 
it has been converted from a metal 
shell to a body containing top, 
windows, doors, windshield, and so 
forth. It has still to receive uphol- 
stery, seats, and a lot of other deli- 
cate, easily marred subassemblies. 

So, as the closed body comes along 
the line, a workman turns a valve. 
It could be done automatically, in 
fact the automatic trip is in place 
but disconnected because the same 
thing done to open-body jobs would 
make a great mess. The valve sets 
four shower-heads to throwing water 
at the body, right at the most vul- 
nerable joints—window edges, trunk 
closing, and so on. Moreover, this 


water comes at an angle so that it 
will penetrate if there is any possible 
opening to get through. 

When it has passed the point, the 
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water is turned off and an inspector 
examines the inside of the body, the 
inside of the trunk, everywhere that 
a leak might have let water through. 
If a leak appears—which is very 
rare—it is promptly repaired. 
Otherwise, the car moves on for the 
following operations. 

But, here is the body soaking wet 
on top and outside. Workers get 
after it with sponge and chamois, 
and a few feet farther along the line 
the body has changed in appearance 
from something covered with finger- 
prints and some grease to a clean 
product which can do no damage to 
upholstery of the most delicate sort. 
Thus, the water test is likewise made 
to serve a production purpose. 


No Cord to Tangle 
on This Soldering Iron 


DANIEL D. EYSTER | 
Methods and Equipment Engineer 
Seaman Body Corporation, Miwaukee 


When we found that soldering iron 
cords were getting in the operators’ 
way, we designed a new, cordless 
iron that can be plugged directly 
into a receptacle and removed at any 
time, hot and ready for use. Its con- 
struction is shown in the sketch. 

These soldering irons are wound 
for 125 volts, so that they can be 
used continuously on 110-115 volts 
without danger of burning out. 

Receptacles into which the irons 
are plugged are mounted at the rear 
of workbenches, or wherever they 
will be most convenient to one or 
more men. 
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Gas Cutting, Arc Welding 
Save the Day 


SourcE: Air Reduction Sales Company 
Neu York 


When a heavy, cast-iron part of a 
50-ton embossing press broke into a 
number of pieces the _ resultant 
emergency was complicated by the 
fact that the manufacturer of the 
press had been out of business for 
several years. Careful examination 
showed the parts were so badly 
broken that welding was not feasible. 
Obtaining a new casting would have 
involved making a pattern and core 
boxes, at much expense and delay. 

Therefore it was decided to fabri- 
cate a new part from steel. The 
base, which is 4 in. thick, was cut 
to shape by an oxyacetylene cut- 
ting machine. Electric welding was 
used in assembling the other parts. 
The new part cost less than one- 
third of the estimated price of a new 
casting, and the press was back in 
service in less than a week. 


fe 


Attaching a third wire to 
act as a ground to portable electric 
tools is good insurance against ac- 
cidents. The free end carries a 
clamp that can be hooked to water 
pipe or other convenient ground. 
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Lighting Approaches 
Daylight Illumination 


JOHN MICHELSON 
Maintenance Department , 
Crosley Radio Corporation, Cincinnati 


Bringing almost the equivalent of 
daylight illumination into the fac- 
tory, with an electricity consumption 
of approximately 3.6 watts per sq.ft. 
of production area instead of ap- 
proximately 4.5 watts in average 
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lighting systems, is the achievement 
of our maintenance engineers. 

It is estimated that the entire cost 
of the installation will be paid for 
in five years by the savings it will 
effect over the old method of chang- 
ing lighting every time a change was 
made in production plans and facili- 
ties. In addition, there is the great 
saving in eyestrain caused by the im- 
proper illumination of the old system, 
with consequent gain in efficiency of 
the workers. 

In planning the new lighting 
system, it was felt that no present 
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system could give the desired re- 
sults. Therefore, we took our own 
observations, tried out our own 
arrangements of lights as well as 
our own kind of equipment. Ex- 
haustive light studies were made 
and charted. Then various methods 
were tried to determine which would 
give the best illumination. A light- 
ing system was developed that gave 
better light, more evenly diffused, 
than any method known to us—and 
with current consumption lower 
than in other systems. 

Our program embodied the fol- 
lowing four objectives: 
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1. An even illumination of ap- 
proximately 25 foot-candles over the 
entire floor area. 

2. Minimum of shadows. 

3. Minimum of glare. 

4. Use of the fixtures already in 
the plant so far as possible. 

At the time this study was 
started we had about 2,500 200-watt 
fixtures which were moved around 
whenever a production line was 
changed. A prime requisite of the 
new lighting system was that it 
was to be installed permanently, and 
not be subject to change every time 
new production methods and equip- 
ment were installed. 

Tests were made for a month and 
it was found that lights hung 9 ft. 
above the floor in a pattern as shown 
in the diagram gave even illumina- 
tion over an entire floor. This re- 
quired many more lights than were 
available in the plant at the time. 
It was decided, therefore, to equip 
one building completely with the 
present fixtures and purchase new 
lighting equipment for the other. 


The new fixtures have an inside 
frosted bulb with bowl silvered on 
the outside. After installation of 
these fixtures on one floor had been 
completed, it was found that it 
would be possible to use 150-watt 
bulbs in most spots, with 200-watt 
bulbs wherever fine inspection was 
necessary. The average light ob- 
tained is better than 25 foot-candles. 

The installation on each floor was 
divided into circuits for each bay. 
The bays are switched from one 
central point. The center light in 
each bay is switched with a separate 
pull-cord switch, and is connected to 
the main feeding the floor below the 
one by which the complete lighting 
system is fed. This is done so that 
in case of fire the main feeding the 
floor on which the fire occurs can be 
cut off, and still one light per bay 
will remain to give some light. The 
conduits for these center lights 
were built into the building at the 
time the original lighting system 
was installed in the factory and are 
concealed in the concrete ceilings. 





Rubber Protects 
Sandblasting Machine 


Source: The B. F. Goodrich Company 
Akron, Ohio 


The bedplate of a large, automatic, 
circular sandblasting machine in the 
plant of a stove manufacturer con- 
sists of cast-iron grills made up in 
sixteen sections and weighing about 
64 lb. apiece. Under the abrasive 
action of the sand these grills wore 
so rapidly that they had to be re- 
placed about every three months at 
a total cost of $31. 

In November, 1934, these iron 
grills were covered with a 3-in. sheet 
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consisting of soft, elastic rubber at- 
tached to a fabric-fiber base. This 
material has a tensile strength of 
4,000 lb. per sq.in., and is resistant 
to wear. After 18 months in service 
it shows no appreciable signs of 
wear. The saving in grill replace- 
ments amounts to $226, representing 
a return of 350 per cent on the in- 
vestment in the material. 

A year ago a rectangular sand- 
blasting machine was protected in 
the same way as the other, and 3-in. 
sheets of the rubber material were 
suspended like curtains along the 
back and end walls. Wear is not 
noticeable. 
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Low-Cost Sanding 
and Polishing Blocks 


JOHN A. HONEGGER, New York 


Sanding, polishing, and buffing 
blocks are widely used. But the 
finish desired makes necessary the 
use of different grades of cloth or 
paper. <A block which will accom- 
modate any grade of paper or cloth 
and permit of quick change is ob- 
viously ?ndicated. 

Such a block is shown in the ac- 
companying sketch. It is cheap to 
make, convenient to use, permits 
the polishing cloth or abrasive paper 
to be changed quickly and easily. 

The block consists only of a piece 
of sheet steel bent as indicated in 
the sketch. Two pieces of spring 
wire are twisted, soldered, or taped 
together and the ends bent out at 
right angles. The polishing cloth or 
paper is turned over the bent up ends 
of the sheet steel plate, drawn taut 
and secured in place by springing in 
the wire which then serves as a 
handle. 
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A crusher in the basement 
saves $6,000 a year in a Syra- 
cuse machine shop—reason, oil 
recovery possible. with centrifu- 
gal extractor, higher prices for 
“short” shavings. 
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To Storage 
at High Speed 


Source: Timken Roller Bearing 
Company, Canton, Ohio 


Improving business conditions re- 
cently enabled a Pennsylvania glass 
manufacturer to increase warehous- 
ing facilities. The company took 
advantage of the opportunity thus 
presented to study its methods of 
storing and handling packaged ma- 
terial. These investigations led to 
abandoning the old system of stack- 
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ing up to the ceiling and substitut- 
tion of skid loading and storage. 

A single-story extension with a 
concrete floor 560 ft. long by 280 
wide was added to the existing 
building, and pressed steel platform 
skids 42 in. wide by 72 long were 
made for storing packaged stock. 

Adoption of the skid system for 
the new warehouse meant a haul of 
approximately 1,000 ft. from the 
short conveyors at the end of the 
lehrs. This necessitated the use of 
a truck with a high operating speed 
to overcome the increased length of 
haul. There were no ramps in the 
warehouse, so the manufacturer was 
able to furnish a special gear reduc- 
tion on a standard low lift truck 
which practically doubled its normal 
operating speed. Adjustable tapered 
roller bearings carry the thrust and 
radial loads developed in connection 
with the gear system, and are used 
in the driving and trailing wheels 
to eliminate friction and wear. 


Cartons of glassware are stocked | 


on the skid platforms by the inspec- 
tors at the ends of the lehrs. The 
new high-speed truck picks up these 
loaded skids, carries them to their 
assigned place in the new warehouse, 
and returns empty. When a release 
is secured on an order, a standard- 
speed truck picks up the load in the 
warehouse and takes it directly to 
the box car, returning an empty 
skid to the end of a lehr conveyor 
for reloading. 

There is no rehandling of the 
packaged glassware with its atten- 
dant danger of breakage from the 
time the inspected packages are 
placed on the skid platforms until 
they are unloaded and packed in the 
box car. Truck waiting time has 
been reduced to a minimum. 
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High Building Temperature 
an Expensive Luxury 


R. DiLwortH, Plant Engineer 
Lorraine Manufacturing Company 
Pawtucket, R. I. 


Cost of maintaining a building at 
a higher temperature than necessary 
was investigated this winter. The 
results were startling. 

An area with a sawtooth roof had 
been kept at a temperature of 80 
deg. F, for no real reason; 75 deg. 
F. would have served just as well. 
With fuel costing $1.13 a barrel, and 
a mean outside temperature of 37.6 
deg. F. (U. S. Weather Bureau rec- 
ords) careful estimates showed that 
the cost of fuel for maintaining the 
temperature 5 deg. F. higher than 
necessary was $522. 

Another item was the extra power 
consumption for keeping the same 
relative humidity. This was figured 
to be $60. 

Then we had to consider the in- 
creased depreciation of the building 
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and fixtures, resulting from the extra 
moisture required to maintain the 
humidity. Much of this water was 
condensed on window sash and 
frames, helping to rot them out 
faster. The cost of these extra re- 
pairs was placed at $250 a year. 
Hence, there was a total cost of $832 
for an increase of 5 deg. F. in the 
temperature of this area. 

If a temperature of 80 deg. F. had 
been necessary, or even beneficial, 
the cost could have been borne grace- 
fully, but actually it was money 
wasted. 

A fallacy that is common among 
foremen is that a high relative hu- 
midity requires a high dry bulb 
temperature. This viewpoint is not 
backed up by theory or practice. 
Within limits, any desired relative 
humidity can be maintained at any 
dry bulb temperature. The difficulty 
is that with high temperatures and 
relative humidities, condensation is 
likely to be troublesome in cold 
weather. I believe that is the reason 
why requests are made for higher 
room temperatures. 

This is a situation that must be 
corrected by education and super- 
vision. 
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There is no better stimu- 
lant to good housekeeping in the 
plant than liberal use of good 
paint in light, attractive colors. 
And good housekeeping pays. 


fs 


Lift Truck with 
Turntable Platform 


FRANCIS A. WESTBROOK 
Center Conway, N. H. 


In the plant of the Freuhauf 
Trailer Company a specially con- 
structed lift truck is used in moving 
trailers about the plant in process of 
manufacture. The product is large, 
although not heavy considering its 
dimensions, and must be moved from 
one department to another for spray 
painting, upholstering, and so on. It 
is necessary to make short turns and 
maneuver the trailers in congested 
areas where there is little room to 
spare. 

To meet this condition, temporary 
wheels are placed under one end of 
the trailer while the other end is 
supported by a lift truck with turn- 
table platform. The turntable, of 
course, permits the truck to be 
turned at any angle, so that corners 
and sharp bends can be negotiated 
without difficulty. 
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Questions & Qnswers 


Does Remelting Injure 
Babbitt? 


Rebabbitted bearings are giving 
us trouble principally because of 
rapid wear and a tendency to heat 
up. It has been our practice to 
melt the babbitt out of old shells 
and use it in pouring new bear- 
ings. . Occasionally a little fresh 
metal is added to make up 
losses. However, we are wonder- 
ing whether the repeated melting 
of the babbitt injures it in any 
way; if so, how? Is there any limit 
to the number of times that bab- 
bitt can be used for bearings? 
What would you suggest that we 
do to avoid further trouble?—W.B. 


ABBITT is a term that is now 

loosely applied to a number of 
bearing alloys, but in the present in- 
stance it is assumed that a true babbitt 
containing, approximately, 88.9 per 
cent tin, 3.7 per cent copper, and 7.4 
per cent antimony is being used. 

When melting alloys care must be 
taken not to heat them to such 
a temperature that the one with the 
lowest melting or vaporizing point will 
be driven off. It is quite possible that 
in this instance the temperature has 
not been closely watched. Or, it may 
have been forgotten that tin melts at 
450 deg. F., copper at 1981 deg. F., and 
antimony at 1166 deg. F. Tin, which 
is the most valuable constituent and 
gives the excellent qualities that bab- 
bitts have, has the lowest melting 
point. 

Also, when melting babbitt one must 
make sure that no gases or fumes from 
other processes come in contact with 
the molten metal, in order to avoid the 
danger of forming compounds that are 
detrimental to good bearing service. 

Furthermore, the old bearing metal 
must be well cleaned before melting. 
If it is not free from grease, oil, and 
dirt, compounds may be formed that 
will affect the quality of the babbitt. 

Another point to be considered is 
whether the new babbitt added is of the 
same composition as the original. If 
not, there is the possibility of getting 
a mixture of unknown composition, 
that is not well adapted for the loads 
to be carried. 

With proper temperature control, 
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protection from gases, clean metal, and 
the addition of new metal having the 
same composition as the original, or 
slightly more tin, there is no reason 
why one should have trouble with re- 
melted babbitt. CHARLES H. HUGHES 

New Dorp, S. I., N. Y. 


Determining a Fair Wage? 


How may the cost-of-living in- 
dex be used in determining a fair 
wage? 


HE United States Department of 

Labor, Bureau of Labor Statistics, 
publishes in the Monthly Labor Review, 
figures comparing the current cost of 
a typical budget for a working class 
family with the cost of the same bud- 
get—that is, the same items of food, 
clothing, shelter, and so on—for a year 
such as 1926 selected as a normal or 
base year. Thus the cost of living by 
this measuring stick increased from 
74.5 in June, 1933, to 81.3 in January, 
1936, as compared with the average 
cost of 100 in the 1923-25 period. 

These figures measure quite ac- 
curately the real value or purchasing 
power of wages, and if it is desired to 
maintain this purchasing power at a 
constant level the wage may be in- 
creased or decreased to correspond 
with fluctuations in the purchasing 
power of the dollar wages. 





fans wers Wanted 


Cross-Connections on Small 
Armatures 


I wish some reader would tell 
me what advantages are gained by 
cross - connecting the armatures 
used in 3-, 4-, and 4-hp. motors for 
such applications as refrigerators. 
Will leaving these connections off 
when rewinding cause any serious 
trouble? What is the quickest and 
simplest way of testing such arma- 
tures for shorts and other defects? 

—F.E.H. 





There are a number of practical 
reasons why the cost-of-living index, 
which is a useful key to the study of 
comparative wage levels, should not be 
used in any fixed or mechanical way in 
determining wages. These are in gen- 
eral determined by supply and de- 
mand, a factor that has only an in- 
direct relationship to the cost of 
living. The fact that the cost of living 
has not increased will carry no weight 
as an argument against raising the 
pay of a group that can secure higher 
pay for the same work from some other 
employer. Nor will the fact that the 
cost of living has increased prevent 
competitors from refusing to raise the 
wages of a group for whose labor there 
is, at the moment, a dull market. 

The cost’ of living makes a good 
argument, in times when it is increas- 
ing, to back a group demand for 
higher wages. In times of sudden in- 
crease of prices or inflation, such as 
in this country in the period im- 
mediately following the war, it may be 
necessary to make specific adjustments 
to changes in living costs, in order to 
avoid actual hardships resulting from 
the lag between wages and prices. In 
ordinary times, however, the market 
adjusts itself quickly enough to avoid 
injustices. Any lag in wages is 
usually more than made up by the 
corresponding lag on the down swing. 

An employer who grants the premise 
in wage bargaining that wages should 
be adjusted to the cost of living is 
likely to be letting himself in for un- 
expected conclusions. The employment 
relationship is commonly a long-time 
one; it is wise for both parties to do 
business in such a manner that mutual 
confidence can be maintained. But I 
believe that it is sounder economics to 
stick to realities in wage bargaining, 
and base rates on the market rather 
than on any basis of the cost of living, 
or on the firm’s profits. Granted the 
market price as a base for discussion 
a firm may well find that a generous 
policy pays best in the long run. But 
it will not be committed to formulas 
which may depart seriously from 
economic realities, and which are 
certain to be rejected as a basis of 
adjustment as soon as they swing from 
a trend favorable to higher wages to 
the reverse. —Editor 

(Continued on advertising page 46) 
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Flashes 


20m the eguijament makers 


Combined Cyclone-Gas Washer. 
Blaw-Knox Company, Pittsburgh 


Orifice meter. Cochrane Corpora- 
tion, Philadephia 


Type OB-4 electric drill. Signal 
Electric Manufacturing Company, 
Menominee, Mich. 


Micromax recorder. Leeds & 
Northrup Company, Philadelphia 


Motosteel Evenaction valve. Taylor 








Instrument Companies, Rochester, 


MotoReduceR. Philadelphia Gear 
Works, Philadelphia 


Protected bearings for conveyors. 
Standard Conveyor Company, North 
St. Paul, Minn. 


Air conditioning unit. Westing- 
house Electric & Manufacturing 
Company, Mansfield, Ohio 
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Air Conditioning, Ventilating, 
Heating 


AIR CONDITIONING UNITS — Type 
CLS. Line of hermetically sealed condens- 
ing units with nominal ratings from 7 to 
22 tons cooling capacity. Motor com- 
pletely inclosed with compressor and di- 
rect-connected to _ it. Motor is water 
cooled. Westinghouse Electric & Mfg. Co., 
Mansfield, Ohio. 


AIR HEATERS—Electric air heaters for 
temperatures up to 500 deg. F. Comes in 
sections, each section having a heating 
element mounted in circular form. Sections 
can be connected into air duct. Terminals 
on outer rim of housing. For 115-, 230-, 
and 440-volt circuits. Edwin L. Wiegand 
Co., 7518 Thomas Blvd., Pittsburgh. 


BLOWER—“Autovent V-Belt Drive Unit 
Blower.” Motor is mounted on _ steel 
pedestal base built integral with blower 
housing. Standard motor operating at 
1,750 r.p.m. Autovent Fan & Blower Co., 
1805 North Kostner Ave., Chicago. 


FAN—‘‘Kool-Waiv Kooler”’ ventilating 
fan. Has 27-in. fan inside of housing. Two 
sizes: one driven by 3-hp. motor giving 
3,840 cu.ft. per min., one by 1/3-hp. motor 
giving 4,850 cu.ft. per min. International 
ee Inc., Bolander Ave., Dayton, 

io. 


_ FAN—“Tornado 22.” Two-blade fan, 22 
in. in diameter, supplies high velocity air 
stream. Three types of mounting. Heavy 
duty motor. Victor Electric Products Co., 
Inc., Reading Rd., Cincinnati. 


FAN — Ventilating fan for circulating 
considerable volume of air. For bench, 
floor, wall, or ceiling mounting. Two 
Sizes: 22 and 28 in., 7,000 and 10,000 cu.ft. 
per min. For 110- or 220-volt, 60-cycle a.c. 
or 115-volt d.c. Propellair, Inc., Lagonda 
Ave., Springfield, Ohio. 


HEATER—Gas-fired heater which heats, 
filters, humidifies, and distributes air. Au- 
tomatic operation. Four sizes in ratings 
67,500-168,750 B.t.u. L. J. Mueller Furnace 
Co., Milwaukee. 


ROOF VENTILATOR — “Power Roof” 
ventilator for removing hot air. Has fan 
operating from any standard motor. Fan 
diameters range 12-40 in. B. F. Sturtevant 
Co., Hyde Park, Boston. 


UNIT HEATERS—Model 620 is direct- 
suspension unit with capacity of 148,800 
B.t.u. per hr. Model 1300 has capacity of 
312,000 B.t.u. per hr., is largest single- 
condenser, single-fan heater of the com- 
pany’s line. Modine Mfg. Co., Racine, Wis. 


VENTILATOR — Stationary roof venti- 
lator. Entire discharge is vertically up- 
ward. Baffle located between top and 
windband renders unit stormproof and 
prevents back drafts. The Burt Mfg. Co., 
Akron, Ohio. 


Bearings 


BEARINGS—“Grip-Lock’”’ anti-friction 
bearings comprising more than 1,200 sizes 
and types of ball and roller bearings. Has 
eccentric groove machined in bore of inner 
race, into which is fitted a piece of spring 
steel. SKF Industries, Inc., Front St. & 
Erie Ave., Philadelphia. 


CONVEYOR ROLLER BEARINGS — 
Four types of grease-protected bearings for 
use in gravity conveyors. For foundry and 
steel mill use. One has inner and outer 
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felt seal, one stationary outer steel shield 
to protect parts from molten metal. Stand- 
ard Conveyor Co., 112 Indiana Ave., North 
St. Paul, Minn. 


Ceramics 


PRESSES—Two types of presses for dry 
pressing whiteware products. One is 
single punch machine, other is rotary ma- 
chine. Rotary machine designed for large 
runs, single punch for’ small. Variable 
speed drive. F. J. Stokes Machine Co., 
Philadelphia. 


Electrical Control 


CONTROL UNITS—For pushbutton sta- 
tions. Five interchangeable units. Used 
in standard housings for 1-, 2-, or 3-button 
stations. Capacity of all units is 600 volts. 
Arrow-Hart & Hegeman Electric Co., Hart- 
ford, Conn. 


RELAY—Type HA differential relay. 
Provides high-speed protection for trans- 
formers and a.c. generators. Operating 
time is one cycle. Two types. Westing- 
house Electric & Mfg. Co., East Pittsburgh. 


RHEOSTAT—Has cast iron frame into 
which is mounted annular block of re- 
fractory material. Metal graphite button 
makes contact under spring pressure. 
Cooley Electric Furnace Co., North Capi- 
tol Ave., Indianapolis. 


STARTER—For across-the-line starting 
of single-phase and polyphase squirrel-cage 
induction motors; as primary switch for 
wound-rotor induction motors. Employs 
De-ion principle of are interruption. West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh. 


STARTER—Type A-32DF. Rated: 25 
hp. at 440 and 550 volts; 15 hp. at 220 
volts; 74 hp. at 110 volts. Consists of 
starter unit, temperature overload relays, 
and fusible motor-circuit switch. Condit 
Electrical Mfg. Corp., Hyde Park, Boston. 


STARTER—Type DRT. For shunt or 
compound wound, 250- to 600-volt, d.c. 
motors of 2 to 50 hp. Relay-type starting 
mechanism, Overload and short circuit 
protection. Following interruption of serv- 
ice motor is restarted automatically. Ohio 
Brass Co., Mansfield, Ohio. 


SWITCH—Combination main and range 
switch with facilities for 4 branch cir- 
cuits. Single self-locking screw permits 
switch assembly to be tilted forward or 
entirely removed. Cutler-Hammer, Inc., 
Milwaukee. 


SWITCH — ‘“CR3300” rotating drum 
switch for multi-speed or reversing appli- 
cations. For flange or wall mounting or 
for built-in installations. General Electric 
Co., Schenectady. 


SWiITCH—Pressure switch for automatic 
control of small compressors and fluid 
pumps. Inverse time limit overload protec- 
tion obtained by ‘metal thermal overload 
relay operating directly on contact 
mechanism. Cutler-Hammer, Ine., Mil- 
waukee. 


SWITCHES — ‘“Durakool” mercury 
switches. Have repeat performance at 
either rapid or slow motion. Can be used 
with calibrated mechanisms. Have vapor- 
filled, metallic envelope. Large factor of 
safety. Bucklen-Bear Laboratories, Inc., 
Elkhart, Ind. 
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Electrical Distribution 


TRANSFORMERS—Current and poten- 
tial transformers in voltage ratings of 23- 
161 kv. and suitable for oil or Pyranol 
filling. Potential transformers are designed 
for use only on 3-phase, 4-wire grounded 
systems. General Electric Co., Schenectady. 


Electrical Protection Devices 


CUBICLES—With FH oil-blast circuit 
breakers for 15,000-volts service. Inter- 
locking system between breakers and dis- 
connecting switches. Access to a breaker 
cannot be gained unless breaker is com- 
pletely de-energized. General Electric Co., 
Schenectady. 


Exhaust Systems 


AIR WASHER—‘‘Combined Cyclone-Gas 
Waster.” Dust-laden air, enters at side 
meeting downward flow of water, passes 
upward to cone deflecting it onto water 
surface. High velocity of air -forces it and 
water through tubes where intimate mix- 
ture takes place. Air then passes through 
louver baffles and is exhausted. Blaw- 
Knox Co., 2031 Farmers Bank Bldg., 
Pittsburgh. 


DUST COLLECTOR — “Unit Filter” for 
use on individual machines. Housing in- 
closes cloth cylinders closed at their tops. 
One-hp. motor is mounted on top of hous- 
ing. Two sizes: one handles 300 cu.ft. of 
air per min., other 600 cu.ft. Dracco 
Corp., East 116th St., Cleveland. 


Filtering, Clarifying, Mixing 


CENTRIFUGAL MACHINE—For sepa- 
ration and drying. Constructed of cor- 
rosion-proof alloy. Has lid. Explosion- 
proof motor. Available in sizes 10-26 in. 
American Tool & Machine Co., Hyde Park, 
Boston. 


FILTER PRESS—Dirty solution passes 
through ports in top of frame and is forced 
by pump pressure through filter cloths to 
discharge ports in bottom side of frame. 
Liquid ends and manifolds can be easily 
removed and cleaned. Reversing clean 
water through press removes most of the 
dirt. Electric motor operates pump. J. C. 
Miller Co., Lake Michigan Drive, Grand 
Rapids, Mich. 


GLUE MIXER—Motor-driven glue mixer 
for cold mixing in unjacketed containers. 
Three sizes: 24, 5, and 10 gal. Has motor- 
driven head, double-action agitator, and 
portable container. Merritt Engineering & 
Sales Co., Inc., Lockport, N. Y. 


MIXER—Crane colloidal mixer for mix- 
ing and dispersing pigment colors and clays, 
for reducing viscosity of fluid mixtures, 
and to aid solution of solids. Has notched 
disks rotating on a shaft_in a. cylinder. 
Colloid Equipment Co., 50 Church St., New 
York. 


Grinding and Buffing 


APPLICATOR—For feeding composition 
to buffing wheels of automatic polishing and 
buffing machines. Can be used on both 
rotary type and straight line conveyor 
type. The Packer Machine Co., Meriden, 
Conn. 
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GRIN DER—\Pedestal grinder drives two 
12x2-in. Bakelite wheels at 3,600 r.p.m. 
Has 5-hp., 3-phase, 60-cycle motor for 220 
or 440 volts. Pushbutton control. Sawyer 
Electrical Mfg. Co., 1124 East Slauson Ave., 
Los Angeles. 


GRINDER—Portable grinder for refin- 
ishing textile rolls. Can be adapted for 
use in any lathe. Operates at practically 
same speed under any load within rated 
capacity. Hisey-Wolf Machine Co., ‘Cin- 
cinnati. 


GRINDER—Six-inch Thor bench grinder 
for light duty grinding. Ball bearing con- 
struction, inclosed motor, adjustable tool 
rests. Free speed of motor is 3,550 r.p.m. 
For a.c. or d.c. Independent Pneumatic 
Tool Co., 606 West Jackson Blvd., Chicago. 


GRINDER, TOOL — For sharpening 
Straight or taper end mills and reamers 
with either straight or spiral flutes. Takes 
21 in. between centers; will grind cutters 
3 in. in diameter. Takes 4x}x-in. grind- 
ing wheel. Has 1/3-hp. motor. No. 1. Union 
Twist Drill Co., Athol, Mass. 


GRINDERS — Heavy duty grinders in 
pedestal and floor types. Have 3-5 hp. mo- 
tors, grinding wheels 10, 12, and 14 in. In- 
closed guards with exhaust outlet. In- 
closed motor. Adjustable tool rests. Val- 
=p Electric Corp., Forest Park Blvd., St. 
souis. 


SANDER—“Angle Sander” for auto body 
and sheet metal work. Available in three 
speeds: 3,600, 4,700, and 5,400 r.p.m. Disks 
9 in. in diameter. Chicago Pneumatic Tool 
Co., 6 East 44th St., New York. 


SANDER — “U-58.” Portable electric 
sander for jobs where sandpaper or emery 
is used. Armature and spindle run in ball 
bearings. Has 7-in. flexible rubber pad 
and box of 12 assorted abrasive disks. In- 
dependent Pneumatic Tool Co., 606 West 
Jackson Blvd., Chicago. 


Instruments and Meters 


ANALYZER — “Graphic Analyzer” for 
testing machine performance and locating 
power wastes. Consists of recording watt- 
meter, indicating voltmeter, indicating am- 
meter, current and potential transformers, 
and phase transfer switches, completely 
wired on a cart. William Barbour, 312 
Memorial Drive, Cambridge, Mass. 


CONTROLLER—“Fulscope.” Air-oper- 
ated, indicating controller. Either high- 
range or full-range sensitivity. Interchange- 
able control ranges; limits —100 and 
+1,200 deg. F., or full vacuum and 3,000 


lb. pressure. Taylor Instrument Cos., 
Rochester, N. Y. 
CONTROLLER—‘‘Model 90.” Pneumatic- 


type controller for temperature, liquid level, 
and pressure. Non-recording. Has _ pre- 
cision measuring element. The Bristol Co., 
Waterbury, Conn. 


METER — “Ironcase” oxygen meter. 
Measures all oxygen passing through line, 
from minimum rate of flow to maximum 
capacity of meter. Available for low and 
high pressure services. American Meter 
Co., 60 East 42d St., New York. 


METER — Orifice meter for measuring 
flow of fluids through pipe lines. Direct- 
reading integrator, 12-in. diameter charts, 
interchangeable manometer tubes. Coch- 
rane Corp., 17th St. and Allegheny Ave., 
Philadelphia. 


PRESSURE GAGE—Measures absolute 
pressure in an apparatus under vacuum. 
Figures on 12-in. silvered scale show abso- 
lute pressures. Mercury column is entirely 
inclosed. American Schaeffer & Buden- 
berg, Division of Consolidated Ashcroft 
Hancock Co., Bridgeport, Conn. 


RECORDER — “Silver Anniversary” 
Micromax recorder. All combinations of 
indicating, recording, signalling, and con- 













trolling. Control and signal contacts oper- 
ate undisturbed by air currents when door 
is opened. Leeds & Northrup Co., 4909 
Stenton Ave., Philadelphia. 


THERMOSTAT — Type LSB thermostat 
for unit heaters and coolers. Operates on 
a.c. lighting circuit; can handle up to 1,000 
watts. Operates on bellows movement of 
0.001 in. Wilbin Instrument Corp., 40 E. 
34th St., New York. 


VOLT - OHM - MILLIAMETER — Model 
1200. Separate a.c. and d.c. movements. Can 
be tilted to give proper alignment for cor- 
rect reading. Single switch selects all read- 
ings. Range 10-1,000 volts. Triplett Electric 
Instrument Co., Bluffton, Ohio. 


VOLT-WATTMETER—Combination volt- 
wattmeter of Type AP-9 series of portable 
instruments. Switch on top makes change 
from one rating to the other. Magnetic 
damping. General Electric Co., Schenectady. 


Lighting 
LIGHTING UNIT—Design 155 indirect 
luminaire of “‘L’Or-Ray” series. Made of 


aluminum. Self-aligning canopy prevents 
fixtures from hanging off plomb. Two sizes. 
Curtis Lighting, Inc., 1123 West Jackson 
Blvd., Chicago. 


MERCURY LAMP—An 85-watt mercury 
lamp having a light output of 3,000 lumens. 
Light source is minute column of mercury 
vapor. Quartz tube 54 in. long with stand- 
ard screw base. General Electric Vapor 
Lamp Co., 815 Adams St., Hoboken, N. J. 


Lubricants and Lubricating 
Devices 


OILER—Will deliver drop or stream of 
oil under pressure from plunger just be- 
low spout. Spout is 54 in. long. Body can 
be firmly gripped in hand with forefinger 
resting on plunger. Eagle Mfg. Co., Wells- 
bury, West Va. 


Materials 


STEEL—‘Silmo.” Has strength at high 
temperatures and is resistant to oxidation. 
Is said to have twice the strength of car- 
bon steel in temperature range 1,000-1,200 
ou F. Timken Steel & Tube Co., Canton, 

io. 


Materials Handling 


BARREL RACK — Barrel storage rack 
with new type rail clip permitting adjust- 
ment of barrel runners so that any type 
drum or barrel can be stored in standard 
rack. Runners can be moved in or out 
to conform to container handled. Barrett- 
Cravens Co., West 30th St., Chicago. 


CARBOY TILTER—Framework supports 
a hinged cradle. Spikes on sides imbed 
themselves in wood and hold carboy. 
Handle and chain also lock it in cradle so 
it can be tipped. Schwenk Safety Device 
Corp., 80 Broad St., New York. 


CART—General utility cart. Has 30x33- 
in. pneumatic tires. Capacity is 6 cu.ft., 
dry material. Round-bottom bowl made 
of 14-gage steel. Overall width is 34 
height, 34 in.; weight, 200 Ib. 
Lansing Co., Lansing, Mich. 


CASTER — “Dreadnaught” heavy duty 
swivel plate truck caster. Made of semi- 
steel, with roller bearings. With §8-in. 
wheel, capacity is 3,000 lb. Can be fur- 
nished with rubber-tread wheel rated at 
500 lb. capacity. Faultless Caster Corp., 
Evansville, Ind. 


CON VEYOR—Roller conveyor. Shipped in 
knock-down form for easy assembly. Roller 
axles are only brace holding frame rigid 
and correctly spaced. Eastern Corp., 420 
Lexington Ave., New York. 


CONVEYOR CHAINS — “Open Mesh” 
conveyor chains particularly designed for 
service in the glass manufacturing indus- 
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try. Cooling blast will flow through chain. 
Made of steel, steel with bronze center 
links, or stainless steel. The Whitney 
Chain & Mfg. Co., Hartford, Conn. 


HOIST—Electric hoist with single or 
variable-speed push-button control. Has 
weight-type limit switch operating through 
contactor. Anti-friction bearings. Mech- 
anism operates in oil bath. Shepard Niles 
Crane & Hoist Corp., 364 Schuyler Ave., 
Montour Falls, N. Y. 


HOIST—Spur-geared, hand-chain hoist. 
Capacities 3-6 tons. Has precision-ground 
bearings. Safety load-chain guide keeps 
chain from fouling. All parts of hoist in 
suspension are made of steel. Conco En- 
gineering Works, 819 Jefferson St., Men- 
dota, Ill. 


JACK—"Lift Jack Unit.” Jack slides 
under lift platform and coupling pin. Plat- 
form has two rear wheels, and when jack 
is raised, unit operates as lift truck. Lift- 
ing power 6,000 Ib. All Steel Welded 
Truck Corp., Rockford, Il. 


PAIL — “Dartex” latex rubber pail for 
handling acids, bleaches, and other cor- 
rosive chemicals. Front is reinforced so 
that pail can be rested on side of tank 
while pouring. Dewey & Almy Chemical 
Co., Cambridge, Mass. 


PORTABLE ELEVATOR—HBElectric. Ca- 
pacities 500-5,000 Ib. in any piling height 
and platform size. Direct motor drive. 
Electric solenoid switch integral with mo- 
tor. Top and bottom limit stops. Thermal 
overload switch. Barrett-Cravens Co., 3250 
West 30th St., Chicago. 


PORTABLE ELEVATOR—For stacking. 
Built to specifications to lift any height 
and with any size platform. Upright mem; 
bers are hinged so that machine can be 
moved through doorway. Hand or electric 
hoist operation. Welded construction. 
Lewis-Shepard Co., Watertown, Mass. 


SLING GRIP—Adjustable sling grip for 
lifting odd shapes such as drums, castings, 
stones. Smith Devices, North 12th St. 
Philadelphia. 


TIRES—‘‘Doenut” low-pressure tires (12 
to 15 lb.) for trucks. For loads under 800 
lb. Disk-type wheel, cadmium plated, with 
ball bearings. Musselman Products Co., 
St. Clair Ave., Cleveland. 


TRUCK—For transporting foundry cores. 
Has four elliptical springs connected be- 
tween chassis and table top to absorb 
bumps. Truck top of sheet steel. Chicago 
Mfg. & Distributing Co., Chicago. 


TRUCK — Model K lift truck with hy- 
draulic release check. Has 1,000 Ib. ca- 
pacity, 2-in. lift. Lengths of 24 and 48 in. 
Revolvator Co., North Bergen, N. J 


TRUCK, LIFT — For palletted loads 
where clearance under the pallet is 2 in. 
Two sets of forks enter under load; one 
set steadies truck while load is being 
lifted, until 6-in. wheels can pass under 
load. The Yale & Towne Mfg. Co., Phila- 
delphia. 


Mechanical Power Transmission 


BELTING — “Plytex.” For high speed 
transmission over small pulleys. Extremely 
flexible assuring positive transmission, Ther- 
moid Rubber Co., Trenton, N. J 


SHEAVE — Variable-pitch sheave with 
solid center flange and outside flanges 
mounted on threaded hubs so flanges can 
be moved to vary driving diameter. Four 
sizes in 2-groove units, five in single-groove. 
Ohio Valley Pulley Works, Maysville, Ky. 


Metal Finishing 


COPPER PLATE SOLUTION—‘‘Kwik- 
Cote.” Designed to lower cost of plating 
where selective hardness is necessary. De- 
posits copper plating on part treated by 
dipping or painting. Part can be placed in 
carburizing pots immediately after plating. 
Grapho Product Inc., Indianapolis. 


Metal Working 


BANDSAW—Open-end bandsaw for in- 
ternal sawing on dies and similar pieces. 
Blades of thickness 0.025-0.050 in. can be 
used. Four-speed, 3-hp. motor provides 














went oe et eA Ors mint i ee ee _ 


« C2 OM ete” 


. "ves Wes 


co ™N ee 


ee et = Se 


. Ss =. ee 


cutting speed; another j-hp. motor pro- 
pgs ia speed. Grob Bros., West Al- 
is, s. 


CUTTING MACHINE — Mounts any 
standard oxy-acetylene cutting torch. With 
it circles or straight lines can be cut at 90 
deg. to the surface or at any angle. Has 
4-hp. geared motor. Schoitz Tool-Gear & 
Machine Works, Inc., Waterloo, Iowa. 


CUTTING-OFF MACHINE—Type G. For 
cutting smaller size bar and tube stock. 
For production cutting capacity is #-in. 
solid metal and 13-in. tubing. Has 13-hp., 
1,800-r.p.m. motor. Spindle rotates. at 
2,000 r.p.m. A. P. De Sanno & Son, Inc., 
Philadelphia. 


DRILL—Radial drill with 9 in. column. 
Has constant-speed reversing motor. Re- 
versing switch is built into head. Magnetic 
reversing switch protects motor from over- 
load. Coolant system is motor-driven pump 
mounted on base. Morris Machine Tool 
Co., Cincinnati. 


DRILLING MACHINE — Five-station 
core drilling machine with 30-in. ways. Has 
long saddle and large-size head. Double 
feed and delayed reverse. Coarse boring 
feed with automatic change to fine feed for 
facing. “Baker 60 H. O.” Baker Bros., 
Ine., Toledo, Ohio. 


FLAME CUTTING MACHINE — Cuts 
lines, circles, angles with no set-up re- 
quired to shift from one motion to another. 
Cuts stock 34-6 in. thick. Powered by 1/3- 
hp., 220-volt, 3-phase, reversible motor. 
Schoitz Tool, Gear and Machine Works, 
Waterloo, Iowa. 


FURNACE, ELECTRIC—“Falcon” high- 
temperature muffle furnace. Operating 
temperatures up to 2,300 deg. F. Inside 
dimensions of muffle 9x6x13 in. Capacity 
is 6 kw. Floor or bench models. For 110-, 
220-, or 440-volt operation in single or 3 
phases. H. O. Swoboda, Inc., Main St., 
Pittsburgh. 


FURNACE, ELECTRIC — Operates at 
2,000 deg. F. Has door at each end. In- 
side dimensions 73x54x14 in. Connected 
load is 5 kw. at 220 volts. Temperature 
maintained by pyrometer control. Harold 
E. Trent Co., North 54th St., Philadelphia. 


FURNACE, ELECTRIC—Type C metal 
heater for bar stock of 1/16-1 in. in diam- 
eter. Temperatures can be controlled be- 
tween 1,450 and 2,300 deg. F. Automatic 
operation. American Car & Foundry Co., 
30 Church St., New York. 


HONE—Precision hone grinds and fin- 
ishes any hole from 0.480 in. to 2.400 in. 
in diameter and up to 7 in. in length. Has 
3-hp. motor for 110-volt, 60-cycle, a.c. cir- 
cuit. Sunnen Products Co., 7900 Man- 
chester Ave., St. Louis. 


LATHE—Automatic turning lathe with 
V-belt cone pulley or motor and mandrel. 
Hight speeds from 4,000 to 6,000 r.p.m. Mo- 
tor on swinging bracket for quick change of 
belt. C. W. Smith, Market Ave., Grand 
Rapids, Mich, 


LATHE — High-production, crankshaft 
finish turning lathe for line, stub, and 
flange end bearings. Four stations on re- 
volving drum advance crankshaft through 
three machining operations. Driving chucks 
operated by 2-speed motor. R. K. Le Blond 
Machine Tool Co., Cincinnati. 


PRESS — Four-column, 75-100-ton hy- 
draulic press for molding plastics and rub- 
ber, Platens are 26x24%4 in. Upper platen 
adjustable to give 12-24-in. opening  be- 
tween platens. Defiance Machine Works, 
Defiance, Ohio. 


PRESS, HYDRAULIC—Hydraulic pres- 
sure from 10 to 100 tons can be obtained. 
Maximum speed 20 strokes per min. Pump- 
ing equipment mounted on top. Can be 
used for forming, bending, riveting, stamp- 
ing. Hand or foot operation. Charles F. 
Elmes Engineering Works, North Morgan 
St., Chicago. 


RADIAL DRILLS—‘Hole-Wizards” in 9- 
and 12-speed models. Both models have 
9-in. column. Nine-in. model has capacities 
of 134 in. in cast iron, 3 in. in steel, and 
# in. tap in steel. Twelve-speed model has 
capacities: 2 in. in cast iron, 14 in. in 
steel, and 14 in. tapping in steel. Ameri- 
can Tool Works Co., Cincinnati. 


SHEARS—Series “BL” power squaring 
shears with capacities of 10-12 gage built 
in 8-, 10-, and 12-ft. cutting lengths. Under- 
drive design. Sheets can be accurately cut 
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to a line because cutting line is clearly 
visible from front. Gearing inclosed in 
steel guards. Niagara Machine & Tool 
Works, Buffalo, N. Y. 


Miscellaneous 


AIR HOSE—“Hipress” air hose for all 
types of air tool applications. Combination 
construction with inner and outer carcass 
separated by insulation. Rubber cover re- 
sistant to oil and heat. The B. F. Goodrich 
Co., Akron, Ohio. 


BUNG EXTRACTOR—‘Munzinger Bung 
Extractor.” Operates by simple lever. Bar- 
rel doés not have to be accurately centered. 
Operated by 3-hp. motor. Maynz & Co., 270 
Madison Ave., New York. 


COLOR-MATCHING LAMP — Combina- 
tion lamp giving high intensity illumination. 
One unit uses 1,000-watt, inside-frosted 
bulb, other has special 350-watt, tungsten- 
filament lamp and clear Pyrex cover glass. 
Macbeth Daylighting Co., Inc., 227 West 
17th St., New York. 


CRUSHER—Double roll crusher. Self- 
contained endless belt drive between roll, 
allowing quick adjustment of rolls within 
limits of sizing range while machine is 
running. Steel frame with heavy steel 
crossties. The Jeffrey Mfg. Co., 911-99 
North Fourth St., Columbus, Ohio. 


CUTTING-STAMPING MACHINE — 
“Flexopress Model 400.’ Can be used for 
high-speed cutting of light materials, for 
light stampings, for high-speed perforating 
of light materials. Automatic feed. Has 
3-hp. motor, 4-speed drive. Flexo Ma- 
chines, 2226-2230 North Racine Ave., 
Chicago. 


ENGRAVING MACHINE — Engraving 
machine for cutting dies and molds, includ- 
ing small rubber molds, in third dimen- 
sional direction. Pantograph tracer mech- 
anism, automatic, semi-automatic, or 
manually controlled. Marquette Mechani- 
cal Engineering Co., Erie, Pa. 


JACK — Portable hydraulic jack for 
heavy duty work. Consists of pump and 
ram separated by reinforced flexible hose. 
Capacity 20 tons. Operates at full ca- 
pacity in any direction. Plunger travels 
4% in., has screw extension of 37 in. Porto- 
Power line. Blackhawk Mfg. Co., Mil- 
waukee. 


OPTICAL PROTRACTOR—Measures in- 
accessible objects. Consists of eyepiece 
micrometer mounted in a circle on a 
micrometer slide. Readings can be made 
to 0.002 in. Gaertner Scientific Corp., 
Wrightwood Ave., Chicago. 


OVEN, ELECTRIC—Drying oven. Has 
fan in top forcing air downward through 
materials. Air is vented at bottom. Re- 
movable and adjustable shelves. Double 
walls with 3 in. of rockwood insulation. 
Six sizes. Despatch Oven Co., 9th St. S. E., 
Minneapolis. 


PHASE SEQUENCE INDICATOR — 
“Standco Phase Sequence Indicator” shows 
order of e.m.f. in a 3-phase circuit. For 
all voltages 50-600, frequencies 20-60 
cycles. Herman H. Sticht & Co., 27 Park 
Place, New York. 


PUMPS—Figure 3620 motor-driven cen- 
trifugal pumps for ordinary and corrosive 
industrial liquids. Fifteen sizes in ca- 
pacities ranging 5-1,600 gal. per min. Heads 
to 280 ft. Goulds Pumps, Ine., Seneca 
Falls, N. Y. 


PUMPS—“VS.” For long service han- 
dling acids, alkalis, brine, hot or cold 
water, and other corrosive fluids. Im- 
pellers come open or closed. Parts made 
of different alloys to meet requirements. 
Lawrence Pump and Engine Co., P. 
Box 70, Lawrence, Mass. 


PUMPS, CENTRIFUGAL — Series ZP 
armored stoneware centrifugal pumps. 
Closed impeller. Available for belt drive or 
direct-motor connection. All metal parts 
protected by stoneware. General Ceramics 
Co., 30 Rockefeller Plaza, New York. 


STAPLER—Model T-48 heavy duty tacker. 








Drives staples up to 4 in. in length. A. L. 
Hansen Mfg. Co., Ravenswood  Ave., 
Chicago. 


VULCANIZER—For vulcanizing splices 
in transmission or conveyor belting up to 
28 in. wide. Made of aluminum. Available 
for 110 or 220 volts a.c. and d.c. No. 28. 
The B. F. Goodrich Co., Akron, Ohio. 


Molding 


PRESS—No. 81 model of Greenerd hy- 
draulic molding press. Pressure controls 
to 15 tons on downstroke and 13 tons on 
upstroke. Combination low and high pres- 
sure pump driven by 3-hp. motor. Control 
valve foot or hand operated. Automatic 
or manual reverse can be made at any 
point. Edwin E. Bartlett Co., Nashua, N. H. 


Motors 


GEARED MOTOR REDUCER—Two new 
sizes in MotoReduceR line—Nos. 405 and 
444. Totally inclosed and fan-cooled, these 
types are water and dustproof. Planetary 
gear reduction, Splash lubrication on hori- 
zontal models, force-feed on _ vertical. 
Philadelphia Gear Works, G St. & Erie 
Ave., Philadelphia. 


GEARED MOTOR REDUCER—Units in 
vertical and horizontal designs with ca- 
pacities 3-75 hp. Single and multiple re- 
ductions. Steel housing. Any type of squir- 
rel-cage or slip-ring motor can be supplied. 
Star Electric Co., Bloomfield, N. J. 


GEARED MOTOR REDUCERS—“Speed- 
Trol.” Ratings: 34-15 hp.; infinitely vari- 
able speed; variations 2:1 to 6:1. V-belt 
drive. A.c. or d.c. motors of different types. 
Sterling’ Electric Motors, Inc., Telegraph 
Rd. at Atlantic Blvd., Los Angeles. 


MOTOR—A “flea power,’ worm drive, 
back-geared motor for a.c., d.c., or uni- 
versal. Low speeds, low input. Speedway 
Mfg. Co., Cicero, Ill. 


MOTOR—Capacitor start motor for ap- 
plications where high starting torque is de- 
sirable. Condenser is mounted on top of 
motor. Available in speeds of 1,740 and 
3,450 r.p.m. and in capacities of 1/6, 3, 
1/3, and 4 hp. Kingston-Conley Electric 
Co., York St., Jersey City, N. J 


MOTORS — Standard electric motors in 
splashproof frames. External dimensions 
identical with those of open-type motor of 
the same rating. Fan design insures low 
operating temperatures it is claimed. “Red 
Band Type R.” Howell Electric Motors 
Co.,, Howell, Mich. 


Paint and Painting Equipment 


ALUMINUM PAINT—“Infernal.” For 
use on metal surfaces subject to high tem- 
peratures. Can be applied to rusty sur- 
faces, hot or cold surfaces. St. Louis Sur- 
facer & Paint Co., Arlington Ave., St. Louis. 


METAL PRIMER — For use on metal 
structures. Can be applied inside or out- 
side of tanks for waterproofing. Does not 
soften under water. ‘‘Alasticflint.” Elastic 
Compound Paint Co., Church Lane, Phila- 
delphia. 


Paper 


FUZZ DETECTOR—Detects such defects 
in paper as fuzz, wrinkles, roughness ; also 
surface imperfections. Consists of two 
100-watt lamps, viewing table, and a hous- 
ing. Light source adjustable. Inspection 
done through opening in top of housing. 
Hammermill Paper Co., Erie, Pa. 
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Piping, Valves and Fittings 


VALVE — Self-adjusting fulcrum pro- 
vided, increasing or decreasing movement 
of valve disk for fixed movements of lever. 
Single- or double-seated types. Ruggles- 
Klingemann Mfg. Co., Salem, Mass. 


VALVE — Type 156 Governor for con- 
trolling fuel flow to gas-fired boilers. 
Handles maximum gas pressure of 25 Ib. 
Controls boiler pressures 30-75 lb. Fisher 
Governor Co., Marshalltown, Iowa. 


VALVES—‘*Motosteel Evenaction Valve.” 
All-steel welded construction. Large molded 
diaphragm. Valve position indicator. Ball 
bearing, roller bearing stem guide. Taylor 
Instrument Cos., Rochester, N. Y 


Portable Power Tools 


CHISEL, PNEUMATIC—For cleaning or 
chipping welds or making patterns. Two 
sizes: one delivering 7,000, the other 7,250 
strokes per min. Air consumption 5 and 6 
cu.ft. per min. Dallett Co., West Clearfield 
St., Philadglphia. 


DRILL—Improved OB-4 model. Stand- 
ard 3-in. electric portable drill. Universal 
motor with no load speed of 1,700 r.p.m. 
Has 3-jaw chuck. Switch is in handle. 
Signal Electric Mfg. Co., Menominee, Mich. 


DRILL—Rotary air drill. Two models: 
One at 450 r.p.m. for 29/32-in. drilling 
and 13/16-in. reaming, other at 300 r.p.m. 
for 13-in. drilling and 1l-in. reaming. Rotor 
Air Tool Co., Carnegie Ave., Cleveland. 


DRILL, ELECTRIC—‘Victor” No. 114. 
Capacity up to 3 in. in steel. Heavy duty, 
3-jaw chuck. Universal motor operating 
at load speed of 1,500 r.p.m. Length, 123 
in.; weight, 53 lb. The Stanley Rule & 
Level Plant, New Britain, Conn. 


HAMMER, PNEUMATIC—“Thor No. 603 
Hamerench.”’ A combination hammer and 
wrench for applying and removing all types 
of nuts in locomotive, structural steel, auto- 
mobile, and similar types of work. Inde- 
pendent Pneumatic Tool Co., 606 West 
Jackson Blvd., Chicago. 


HAMMERS, ELECTRIC—Series-30 line 
of electric hammers with spring and air 
cushion to absorb recoil. Suitable for scal- 
ing, channeling, drilling in masonry and 
concrete. Black & Deckei* Mfg. Co., 719 
Pennsylvania Ave., Towson, Md. 


RIVETING HAMMER—Aircooled. Four 
ports carrying cooling currents of exhaust 
air down length of cylinder to its nose and 
out past rivet set head. Has removable 
hardened steel cylinder bushing. Chicago 
— Tool Co., 6 East 44th St., New 

ork. 


SAW, ELECTRIC—Model 77 electric saw. 
Overall length is 18 in. Has 7-in. saw blade 
with free speed of 3,600 r.p.m. Spring- 
operated rotating guard. Skilsaw, Inc., 
Elston Ave., Chicago. 


Power Plant Equipment 


AIR AFTERCOOLER — Aftercooler for 
compressed air. Provides two passes of 
water for each pass of air. Includes cen- 
trifugal type separator. In sizes up to 
9,000 cu.ft. of free air per min. Sullivan 
Machinery Co., Michigan City, Ind. 


AIRFLOW CONTROLLER _ Syn- 
chronizes flow of air from stoker fan with 
rate of coal feed to. stoker. Fairbanks, 
Morse & Co., 900 S. Wabash Ave., Chicago. 


COMPRESSOR—Has vertical gas cylinders 
and horizontal compressor cylinders. En- 
gine is 2-cycle. Fuel injected under pres- 
sure after cylinder has been scavenged with 
pure air. Trunk-piston engine driving 
compressor. Clark 


crankshaft used for 
Bros. Co., Olean, N. Y. 
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Machinery - Materials - Supplies 





CONDENSATE RETURN SYSTEM—Re- 
turns condensate to boilers at temperatures 
above 300 deg. F. Consists of return tank, 
steam pump, and gages for automatic 
operation. Closed-type. Stickle Steam 
Specialties Co., Indianapolis. 


FEED WATER FILTER—Removes oil 
and foreign matter from boiler feed water. 
Consists of assembly of porous filter tubes 
within steel shell. Is cleaned by passing 
steam through. R. P. Adams Co., 220 Dela- 
ware Ave., Buffalo, N. Y. 


FUEL OIL HEATER—‘“Twin G-Fin Sec- 
tion Fuel Oil Heater.’”’ Consists of two 
parallel steel pipes each serving as shell 
for single G-Fin pipe which has 18 longi- 
tudinal fins. Steam flows through pipe in 
opposite direction to flow of oil through 
shell. The Griscom-Russell Co., 285 Madi- 
son Ave., New York. 


GENERATING UNIT—‘Fire-Fly” gen- 
erating unit for portable service. Will sup- 
ply 200 watis at 6 or 12 volts. Single-cyl- 
inder gasoline engine. Operates at 1,800 
r.p.m. developing 4 hp. United States Mo- 
tors Corp., Oshkosh, Wis. 


GENERATING UNIT — Model 36-A. 
Driven by diesel engine. Capacities from 
7.4 to 125 kva. a.c. and 6 to 100 kw. d.c. 
Vertical engine with mechanical fuel in- 
jection. Individual cylinders, pressure 
lubrication. Fairbanks, Morse & Co., 900 
South Wabash Ave., Chicago. 


GENERATOR—Hydro-electric generator 
for emergency service. Impulse turbine di- 
rectly connected to generator. Has cut-in 
control which operates when normal sup- 
ply stops, and causes emergency set to go 
Into operation immediately. Units up to 
20 kw. ‘“‘Faraday.’ Stanley & Patterson, 
150 Varick St., New York. 


PURIFIER—‘“Exhausteam” purifier and 
drier. Steam is subjected to sudden re- 
duction in velocity, sudden deflection by 
baffling, centrifugal forre, capillary ac- 
tion. Morehead Mfg. Co., Detroit. 


REFRIGERATING MACHINE—Capacity 
equivalent to melting 40 tons of ice in 24 
hours. Has 8-cylinder, V-type compressor, 
electric motor, and_ shell-and-tube con- 
denser, all mounted in one unit. General 
Electric Co., Bloomfield, N. J. 


WATER MIXER—‘‘Sarco Water Blend- 
er.”” Automatically mixes hot and cold 
water, brine, or other fluid, and delivers 
mixture at predetermined, constant tem- 
perature. Is 3-way valve operating on 
liquid expansion principle. Sarco Co., Inc., 
183 Madison Ave., New York. 


WATER SOFTENER—“‘Creata Solvent.” 
A liquid to be added to boiler feed water. 
Creative Chemical Co., Friendship Ave., 
Pittsburgh. 





Safety Equipment 


ASBESTOS MITTEN—Protects wearer 
handling molten metals and against splash- 
ing of the metal. Is 14 in. long, can be 
used on either hand. No. 2760. Industrial 
Products Co., North 8th St., Philadelphia. 


RESPIRATOR—Has filtering area of 40 
sq.in. Face mask made of rubber and is 
adjustable. Filter bag can be cleaned. 
Willson Products, Inc., Reading, Pa. 


Sanitation 


FOOTBATH — For use in shower and 
locker rooms. Holds hypochlorite solution. 
Made of green, fiexible rubber molded in 
one piece. Mathieson Alkali Works, Inc., 
60 East 42d St., New York. 


Textile 


KNITTING MACHINE 
zer Type HSU single-unit, full-fashioned 
hosiery machine. Has small jacquard con- 
trolled by card, which controls operations 
without the setting of narrowing and lace 
chains. Alfred Hofmann, Inc., West New 
York, W: J. . 





Schubert & Sal- 









TRANSFER MACHINE — ‘St. Joe auto- 
matic. Stamps stockings as they move along 
on conveyor belt. Has table 14 ft. long at 
which operators stand while packing stock- 
ings as they come from transfer operation. 
St. Joseph Iron Works, St. Joseph, Mich. 


Tools and Supplies 


HACKSAW BLADE — “S-M Molyb- 
denum” high speed hacksaw blade for al- 
loy steels and phosphor bronze. Several 
sizes for hand frames and power blades. 
L. S. Starrett Co., Athol, Mass. 


JOINT LOOSENER—‘‘Pen-A-Trate,” a 
quick-acting fluid which penetrates into 
threads or between faces of corroded joints, 
forms gas dissolving rust or corrosion, and 
permits opening of the joint. Grapho 
Products, Inc., Alvord St., Philadelphia. 


SCREWDRIVER — _ Rubber-insulated 
screwdriver for electricians. Overall length 


is 8 in. ‘Blade molded into rubber handle. 
Industrial Products Co., North 8th St, 
Philadelphia. ; 


VISE AND STAND—For pipe work. Vise 
takes pipe 4 to 24 in. Oil can recess and 
slots for wrenches, cutters, or stock. Three 
folding legs. Armstrong Mfg. Co., Bridge- 
port, Conn. 


Welding and Cutting 


ELECTRODE HOLDER—Insulated elec- 
trode holder. Structural parts of copper 
alloy. Replaceable jaws are made of Mal- 
lory 3 metal. Jackson Electrode Holder Co., 
Woodward Ave., Detroit. 


ELECTRODES—Line of coated rods for 
d.c. welding. Five different types with high 
and low rates of fluidity for various types 
of work. “Smootharc.” Harnischfeger 
Corp., 4525 West National Ave., Milwaukee. 


WELDER—Resistance welder designed 
to weld two thicknesses of 3/16-in. cor- 
rosion-resisting steel plate at rate of 30-40 
spots per min. Split-head type. Pushbut- 
ton at end of hand lever gives control of 
both pressure and current in same hand. 
Has 150-kva. transformer. 'Thomson-Gibb 
Electric Welding Co., Lynn, Mass. 


WELDERS—Fabricated box type weld- 
ers in 35-250 kva. sizes. For sheet metal. 
Foot-operated or motor-driven with speed 
ranges 30-100 welds per min. Eisler Engi- 
neering Co., South 13th St., Newark, N. J. 


WELDING HOSE—Siamese welding hose 
molded in one unit with differently colored 
outer casings. Available in any length up 
to 500 ft. C. H. Dockson Co., Detroit. 


WELDING RODS — “Hardsurfs No. 1 
and No. 2.” For manganese-steel welding 
and hard surfacing. Can be applied by 


either arc or oxyacetylene processes. No. 
2 has more tungsten than No. 1. Machin- 


ery and Welder Corp., South Boyle Ave., 
St. Louis. 


Wire and Wiring Devices 
INSULATED WIRE—‘Resist-Hot” wire 


with rubber-like insulation. Insulation with- 
stands temperatures up to 64 deg. C., re- 


sists oxidation and cracking. Diamond 
Braiding Mills, Lowe Ave., Chicago 
Heights, Il. 

e 


TRADE 
LITERATURE 


Ammeter—Folder, describing Crompton 
Tong Test Ammeter.—Columbia Electric 
Mfg. Co., 4519 Hamilton Ave., Cleveland. 


Bearings—Booklet No. 236, on bearings 
for cranes. aa Industries, Inec., Front St. 
and Erie Ave., Philadelphia. 

Belting—Folder, on leather belting.—J. E. 
Rhoads and Sons, 35 North 6th St., Phila- 
delphia. 

Blast Cleaning Equipment—Booklet, title 
“Quick Reference Catalog’? on blast-clean- 
ing and dust-collecting equipment.—Pang- 
born Corp., Hagerstown, Md. 


(Continued on advertising page 43) 
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YOU’LL HANDLE MORE MATERIAL IN LESS TIME 
: | 
5 
Vy ; 
- | WITH EXIDE-IRONCLAD BATTERIES : 
EK. faster material handling service, Combining all four of the essential 
equip your electric industrial trucks battery characteristics—high power 
; and tractors with Exide-Ironclads. You ability, high electrical efficiency, extreme 
are sure of plenty of power for the ruggedness, and long life —Exide-Iron- 
heaviest load or grade... good speeds clads can improve your material han- | 
to the of wa ag eng ** dling service and cut costs. Why not write 
erformance free from . 
_— ate P sae for free booklet, ‘The Efficient, Eco- 
elays and interruptions. ; ; : 
y P nomical Method of Handling Material’’? 
These batteries are famous for their 
4 ability to work long, hard and fast. They = THE ELECTRIC STORAGE BATTERY CO., Philadelphia 
The World's Largest Manufacturers of 
‘ are sturdy and trouble-free vee they hold siaciuc: Shae: dae Wheder than 
. maintenance costs to a minimum. Exide Batteries of Canada, Limited, Toronto 
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IRONCLAD 


With Exide MIPOR Separators 
“MIPOR,” Reg. U. S. Pat. Off. 
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200 Key Men Took 
Motion Economy 


(Continued from editorial page 249) 


their application illustrated by mo- 
tion pictures. 

d. Each member of the group was 
given a copy of Lesson No. 2, with 
the request that he study it before 
the next meeting of the class. 


Lesson No. 2 
An outline of the topics covered 


in Lesson No. 2 follows: 
1. Classification of motions. 


2. Arrangement of work space. 
a. Maximum and normal work- 
ing areas. 
b. Proper containers. 
ec. Arrangement with reference 
to sequence of elements. 


Get Ready, Do or Use, Clean Up. 


4. Work place accessories. 
a. Prepositioned tools and air 
hose. 
b. Drop deliveries. 
ce. Gravity feed containers. 


co 
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Glacier National Park 


Vacation Without A Worry 


T’S time again, to slip away and play a bit— 


vile a to drop all cares and forget business worries. 


We are ready and anxious to help you make the most of it. 


@ @ The Ryerson “Vacation Without a Worry” plan elim- 


inates all thought of delayed, slow or uncertain steel deliv- 


eries. The steel is in stock. And records covering almost a 


century prove the accuracy and reliability of Ryerson ship- 


ments. @ @ All that you need to do is to give the vacation 
order—“Call Ryerson When Steel is Needed.” Emergency 


as well as regular requirements will be taken care of 


promptly. @ @ Have a good time-——and good luck to you. 


Joseph T. Ryerson & Son, inc., Chicago, Milwaukee, St. Louis, Clevetané, Cincinnati, Detroit, Boston, Buffalo, Philadelphia, Jersey City 





RYERSON 
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d. Spiral ratchet screw drivers 
and wrenches. 

e. Electric or air screw drivers 
and wrenches. 


Second Meeting of a Group 
a. The remaining laws of motion 
economy were discussed and _illus- 
trated by motion pictures. 
b. The procedure in analysing an 
operation was considered. 


1. Can the operation be elimi- 
nated? 


2. Can the operation be combined 
with previous or later opera- 
tions? 

3. (For machine operations.) Are 
speeds and feeds correct? 


4, Check operation carefully for 
violations of laws of motion 
economy. (Usually includes 
making up a process chart.) 


5. Make all improvements which 
can be economically justified. 


c. Each member of group was pro- 
vided with Lesson No. 3 and re- 
quested to study it before the next 
meeting. 

Lesson No. 3 


In this lesson the method of mak- 
ing a process chart was explained in 
detail and a micromotion analysis 
sheet was illustrated. 


Third Meeting of a Group 


a. Classification of motions ex- 
plained. 


b. Arrangement of work space 
discussed and illustrated with mov- 
ing pictures. 

c. The consideration of an opera- 
tion from the standpoint of Get 
Ready, Do or Use, Clean Up. 

d. Work place accessories, illus- 
trated with moving pictures and 
lantern slides. 


Fourth Meeting of a Group 


At this meeting one of the mem- 
bers of the group performed some 
simple operation and the rest of the 
group made a process chart of the 
operation as he performed it. The 
members of the group were then in- 
vited to suggest improvements. In- 
cidentally, the results were some- 
times startling. In a machine group 
an assistant foreman volunteered to 
give a demonstration. He brought 
to class a small drill jig and parts 
and went through the motions of 
drilling the part on a 2-spindle sen- 
sitive drill. The operation was so 
simple that before the class met the 
author suggested to the demonstra- 
tor that he use some motions which 
were obviously wrong in order that 
there might be as least two or three 
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improvements to suggest. After the 
process chart had been made sugges- 
tions for improvements were asked 
for and at least twenty were received 
before the discussion had to be 
halted for lack of further time. 
When twenty suggestions can be 
made for improving the simplest 
jig-drilling operation it certainly 
opens ones eyes to the possibilities 
in motion economy. 

One of the features of. the pro- 
gram which probably contributed 
no little to its success was the fact 
that illustrations were taken from 
the plant itself. When an illustra- 
tion is taken from a man’s own de- 
partment it immediately eliminates 
the argument, “Oh, yes, that prob- 
ably worked all right in the XYZ 
plant but our plant is different.” 

The story of International Busi- 
ness Machine Corporation’s course 
in motion economy will be continued 
in September. 


We’re Spending 
$5,000,000 


(Continued from editorial page 244) 


up-and-coming metal-working indus- 
tries. In our industry it is dis- 
tinctly unusual to have a plant so 
laid out that the raw material comes 
in at one side and flows straight 
across either to shipment or to 
storage, without any backtracking 
or crosshandling. We look for worth- 
while savings through this better 
layout. Likewise, if future in- 
creases of business make further 
capacity desirable, we can rather 
easily install additional equipment 
by making use of some of the space 
that is rather uncrowded under the 
new layout. 

Or consider our plant at Streator, 
Illinois. This plant, growing dur- 
ing the years when plant layout 
principles differed widely from to- 
day’s, had three glass furnaces 
spotted at various points. This 
summer we are, for all practical pur- 
poses, taking this plant apart and 
putting it together again. Several 
new buildings are being constructed. 
One furnace, perhaps twenty-five 
years old, is being rebuilt at a dif- 
ferent location, convenient to the 
other furnaces, and so radically re- 
built that it seems unlikely much 
will be salvaged beyond some of the 
structural steel members. A_ ven- 
tilator like that mentioned for 
Alton is being installed here also. 
Various major changes are being 
made. When the job is completed, 
Streator will be one of our up-to-the- 








minute production facilities, instead 
of a rather run-down factory 
steadily falling into obsolescence. 
The proportion of modernization 
funds going into buildings as con- 
trasted with equipment varies with 
each plant that comes under this 
program. At Alton, for example, 
the expenditures are perhaps 75 per 
cent for building modernization 
and additions. At Streator, the 
division is close to 50-50. Likewise 
it is about even at one other plant 
where a major program is under 
way. In the plants where the un- 
expected demand for our’ industrial 
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products has forced increases of 
capacity, the bulk of the money ex- 
pended has gone into mechanical 
equipment of one sort and another, 
rather than into building construc- 
tion. 

We are not concerned with main- 
taining any particular proportion 
between buildings and equipment, 
nor for that matter between any of 
our individual plants. -What we 
want is the best possible plants, and 
we know that we shall fall far short 
of this ideal even if we should sur- 
prise ourselves by actually accom- 
plishing during 1936 more than 








INSURUK 


Prevents Costly Production Delays 
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HE illustration at the left shows 

INSUROK bevel and spur pin- 
ions subjected to 24-hours per 
day continuous duty on a 132-inch 
board machine backdrive; hard, 
gruelling, destructive-—the final 
and conclusive test of performance 
of any material. 


When maintenance of production 
schedules is of vital importance; 
where unusual and difficult condi- 
tions are encountered; where de- 
mands are most exacting for wear 
and friction-resisting, dependable, 
trouble-free power transmission 
equipment, INSUROK gears and 
pinions are unmatched in perform- 
ance — outlasting the materia!s 
they replace. 


These advantages make INSUROK 
the logical choice for all your 
heavy driving equipment. 
Richardson engineers will wel- 
come the opportunity to show 
you how INSUROK cuts costs by 
giving uninterrupted straight-line 
production. 


“he RICHARDSON COMPANY 


FOUNDED 1858 


Melrose Park, (Chicago) Til. 
New Brunswick, N. J. 





Lockland, (Cincinnatz) Ohio 


Indianapolis, Ind. 
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$5,000,000 of modernization and ex- 
tension we are now counting on. 
Certainly any manufacturing ex- 
ecutive knows that it is pleasanter, 
simpler, all-around better business 
to have his production facilities of 
the best the time can afford. Just 
as certainly he knows from his ob- 
servations and experiences of the 
past few years that the company 
with the newest and most efficient 
production facilities (provided only 
that these are paid for, not built on 
borrowed money) is the one best 
fitted to survive any lean years that 
may come upon it. If he has had 


much experience in the field of 
personnel relations, he knows that 
the workers in a clean, bright, 
modern factory are better workers 
—everything else being equal—than 
those in less pleasant surroundings. 
And he has repeatedly seen and ex- 
perienced that the modern plant, 
even though it is not built par- 
ticularly to cut costs, inevitably 
does lower the costs and thus 
potentially the selling prices. 

It hardly seems necessary to point 
out again that lower selling prices 
bring the goods within reach of 
more possible customers, that 
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Dittypatty Metuoos Waste Money 


WwW .. production machinery’s delayed, time wastes mount high 


on your cost sheets. Don’t blame machine tool operators who 











have to wait for frequent crane service. Install Zip-Lifts for fast 


“spot handling”—let skilled machinists 
handle their own loads—get more out 
of machines—cut costs. 


On this shaft grinding operation, for 
example, the operator previously lost 
an average of 80 minutes per day 
waiting for crane service. He turned 
out 14 shafts per day. Now, with a 
Zip-Lift, his production has increased 
from 14 to 16 shafts per 8-hour shift. 


“Spot handling” with the Zip-Lift pays 
a big return on a very small investment. 
A post card will bring you a copy of 
the new folder on “Spot Handling.” 
Write for it today. 
HARNISCHFEGER CORPORATION 


ESTABLISHED 1884 


4525 W. National Ave., Milwaukee, Wis. 


Zip-LieT 














STOPS WASTE 





WITH “SPOT HANDLING” 
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greater sales bring greater profits 
and greater employment—and that 
in this direction lies the one sound 
possibility of working our nation up 
out of the post-depression slough of 
unemployment. 


No Lost Tools 
Any More 


(Continued from editorial page 245) 


pond with the employees’ clock num- 
bers. 

Tool issues are made only on tool 
order tickets, Figure 2, which are 
signed by the employee and approved 
by the foreman. : 

These tool order tickets are made 
in triplicate. The employee retains 
one copy for his own record of the 
charge against him. One copy is 
filed in the tool record cabinet ac- 
cording to tool or bin number. This 
gives us a record showing where 
every tool is and when it was issued. 
The third copy of the tool order 
ticket is filed by employee’s clock 
number on the swing steel boards. 
If an employee has borrowed ten 
tools, the spring clip corresponding 
with his clock number will carry ten 
tool order tickets. We know exactly 
what tools each employee has and 
when he got them. 


No Argument 
In case an employee leaves or must 
be laid off he must account for the 
tools which the has borrowed. We 


can instantly issue this clearance by | 


referring to his clock number spring 
clip. There are no arguments be- 
cause he has signed for every tool. 

When an employee returns a tool 
to the crib the attendant removes the 
tool order ticket filed against his 
clock number and destroys it. The 
corresponding copy of the tool order 
ticket filed according to tool or bin 
number is removed from the spring 
clip and filed behind the tool in- 
ventory card (Figure 3) in a card 
index of ordinary type. At the end 
of a given period we can ascertain 
the activity of this tool by counting 
the tickets filed behind this in- 
ventory card. In case we have a 
large stock of tools of any size or 
item and we find that we have had 
only one or two calls a month for 
this tool, we immediately reduce our 
minimum to conform with the 
activity. 

On the other hand, in the case of 
tools that the records show are in 
frequent use, the toolkeeper will be 
able to place an order for three or 
four months’ supply and_ very 


possibly secure a quantity discount. 
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Again, he may find that some tool, 
formerly in active demand, is no 
longer used. The brass check system 
provides no information of this sort 
except what exists in the memory 
and observation of the toolkeeper. 


Centralized Control 

Under the present plan all tools 
are controlled from the central tool 
room. Consequently no foreman has 
a complaint if requested to return 
tools in his possession and not in 
use. 

A weekly check-up is made of 
tools out on requisition and those 
not in use are returned. At the 
same time condition of tools is 
checked, and any tool may be re- 
called for grinding or adjustment. 

At longer intervals, all tools are 
inventoried and checked for ob- 
solescence. Many special tools, of 
course, have little or no resale value 
once their use has passed, and may 
be worth storage space on the 
chance of a later revival of demand, 
or a call for replacements. But in 
the case of many standard or semi- 
special tools, a market exists. The 
company disposes of such tools, once 
the need for them has definitely 
passed, by turning them in for 
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FIGURE 2. Tool Order 
FIGURE 3. Tool Inventory 


credit against purchases of other 
tools with a firm which specializes 
in the disposal of odd-size taps, 
drills, and the like. 

The new plan has reduced dis- 
putes, and losses of tools. It has 
already more than saved its cost in 
the better control it has given of 
the tool inventory, and of the order- 





ing of new tools. 
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KNOWLEDGE 


PROGRESS 
DeVilbiss New Type MBC Spray Gun 


*« 
TESTED, PROVED AND ACCEPTED 
BY THE LEADERS IN INDUSTRY 





Since the very first DeVilbiss Spray mulated knowledge and experience of 
Gun, there have been three important twenty-nine years in building spray- 
factors in the development and im- painting and finishing equipment of 
provement of this instrument: (1) the highest quality. Every feature in- 
DeVilbiss engineering; (2) Sugges- corporated in the DeVilbiss New Type 
tions from spray gun users; (3) Con- MBC Spray Gun is a feature which has 
stant progress in the efficiency and already been thoroughly tested and has 
precision of DeVilbiss manufacturing conclusively proved its worth ... Con- 
methods. Each has contributed to bet- vincing evidence of the widespread 
ter spray gun performance and easier confidence in this gun lies in the fact 
operation. So this DeVilbiss New Type that more than 25,000 have been pur- 
MBC Spray Gun represents the accu- chased for use in every type of industry. 


THE DEVILBISS COMPANY - TOLEDO - OHIO 


New York Philadelphia Cleveland Detroit Chicago 
St. Louis San vincnapesstl Windsor, Ontario 
Direct sales and service repr ilable everywhere 
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truck life would be greatly in favor of ‘Americans’. 


Truck Catalog and make your selection. 
THE AMERICAN PULLEY COMPANY 


“Any possible 
comparison 
would favor 

American 


A statement like this pleases 
us—and should interest 
any man who buys hand 
trucks. It was made by 
the Philadelphia & Norfolk 
Steamship Company on the 
basis of actual experience 
with nearly 400 American 
Pressed Steel Hand Trucks. 
“The service on our piers is 
unusually severe,” writes this user of “American” trucks. ‘We 
transport freight of almost every character, and we use our trucks 
for all sorts of purposes. Although these trucks are light in weight, 
well-balanced and easy running, they stand up well under the 
most severe conditions of service and we assure you that any 
possible comparison either of maintenance costs or length of 


ase 


There is an American Hand Truck to meet your particular 
material handling needs. The sooner you standardize on it—the 
greater your savings. Write today for the American Hand 













4200 Wissahickon Ave., Philadelphia, Pa. 







The labor saving, 
floor saving, rubber- 
tired, roller- bearing 
“‘American’” hand 
truck wheel. 
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Induction Motor 
Maintenance 


(Continued from editorial page 263) 


eighteen months may be sufficient, 
whereas in an ill-kept foundry a 
monthly clean-up would be none too 
frequent. 

The stator windings should be 
painted or varnished whenever it be- 
comes apparent that the previous 
coating is losing its protective value, 
as evidenced by an oily or dirty ap- 
pearance of the windings after clean- 
ing. Necessary frequency of paint- 
ing will also be dependent on exist- 
ing local conditions. 

There is no question that it pays 
well to take advantage of the pro- 
longed motor life obtainable by keep- 
ing the stators clean. Many times I 
have been told, “We have had no 
trouble for years, because we keep 
our motors clean.” In other plants 
one glance around tells the story of 
high repair bills. 

Many plants are installing motors 
with the proper inclosure, such as 
drip proof, totally inclosed, pipe ven- 
tilated, and so on, to meet existing 
conditions, but where standard, open- 
type motors are already installed 
cleaning and treating must be re- 
sorted to. Any dirt in the airgap 
and ventilating ducts is bad, but oil 
is probably worse. Oilers must be 
taught not to over-oil. 

Oily windings should be thor- 
ougly cleaned with gasoline, using 
a stiff hair brush and working the 
gasoline well in between the coils. 
The winding should be allowed to 
dry thoroughly and then be coated 
with oil-resisting varnish. 

Carbon tetrachloride or a pre- 
pared cleaning oil can be used where 
there is danger from gasoline fumes. 

Dusty motors should be thoroughly 
blown out with compressed air. 

Some plants find that it pays to 
pipe air to each motor and have a 
portable hose which screws onto the 
valve; blowing out and spraying of 
each motor is done periodically. If 
compressed air is not available port- 
able blowers may be used, in which 
case it may be necessary to push 
the rotor half way through the 
stator in one direction, and then 
back and half way through the other 
way, to make sure that the airgap 
and ducts are thoroughly cleaned 
out. A wire brush may be used for 
removing obstinate caked dirt, but 
care must be exercised not to damage 
the coil insulation. 

After a thorough cleaning the 
winding should occasionally be 
sprayed with insulating compound 
to keep it in good condition. 
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MERICAN 





Tension Control Motor Base 
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71% Less NO LOAD 














Initial Belt 
Tension 


























It can be seen that in the tests recorded 
above, at ‘’no load” the American 
Base showed a reduction of 71% in belt 
tension and bearing pressure. At ‘’full 
load” the differential was 34%. Yet at 
“peak load” the American-equipped 
drive delivered positive, non-slipping 
power. The Tension Control Motor Base 
responded to the unusually heavy load 
and provided the correct belt tension 
to handle it. 


These results on a 7% H. P. spinning 
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200 Ibs. 
Tensionl"| Open Drive 
No Base 200 
Constant Ibs. 
Tension 
150 Ibs. 
Te 7 
131 Ibs. 
100 Ibs. a 
American Bi cae Tension} American 
Base hei Base 
NoSace Controlled 
Tension 
Belt Tension 58 200 50 Ibs 58 lbs. 
Bearing Pressure 57 195 Tension 
FULL LOAD 
Belt Tension 131 200 
Bearing Pressure 128 195 
No Load Full Load Peak Load 
PEAK LOAD The test results of the American Ten- 
hens etiiiie 200 200 sion Control Motor Base obtained at 
Searing Frome egg ge pumpin 


everywhere. 





frame drive furnish new conclusive evidence of the higher overall efficiency 


delivered by American Short Center Drives in the textile field. In other types 
of installations the savings are equally spectacular. Reduced belt tensions 
and bearing pressures assure real savings in any industry in increased 
belt and bearing life, as well as reduced power consumption and 
maintenance expense. This superior performance cannot be duplicated by any 


other type of short center drive ! 

















Write today for complete information. If you want to 
make a demonsiration of the American Tension Control 





Motor Base in your own plant—for your own satisfaction The tests described above were 
z ‘ conducted at Swarthmore College 
and saving—we'll gladly send you a base on approval. by The American Pulley Com- 


pany, in co-operation with the 
College Engineering Department. 


ERICA 


PULLEY COMPANY ~ 


4200 WISSAHICKON AVE. 


PHILADELPHIA, PA. 
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rolls on this Woolen Card as 
efficiently as with roller chain? 
a complicated power drive or 
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FOR 


BALDWIN - 
DUCKWORT 


Kioller Chain 


(Photograph courtesy of 
Whitin Machine Works) 
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Can you think of any possible way of driving the dozens of 


positively, as inexpensively, as 
Whenever a manufacturer has 
material handling job to work 


out, chances are the best and most economical answer is—Roller 


Chain. 


Baldwin-Duckworth precision machined Roller Chain and Ac- 
curate Cut Sprockets give you the quality you need—a com- 
plete line of single and multiple chains and attachments gives 


you the material to work with. 


Trained engineers can give you 


the designing assistance and advice you may wish for. 


BALDWIN-DUCKWORTH CHAIN CORP., 


Springfield, Mass. 


Distributors in all principal cities 












STARTLING! 
This Evidence of 
PYROIL’S PROTECTION 


CORRO- 
SION (chem- 
ical attack) 
can ruin 
bearings and 
other fric- 
tional metal 
parts of 
equipment. 

Evidence of : 
en My tr 
n cor- 
rosion is PLATE No. 2 
shown above. PLATE NO. 1: A photomicrograph (125 
times enlarged) of bearing run in high grade oil. The 
dark matter is corrosion. PLATE NO. 2: An identical 
bearing run with only Pyroil added to the oil, showing 
the remarkable freedom from this chemical attack! 

In addition, Pyroil reduces wear and friction; in- 
creases film strength of oil. WRITE FOR FREE 
METALLURGICAL REPORT GIVING THE COM- 


PLETE FACTS AND ADDITIONAL PIC- 
TURES OF THE ABOVE. Manu- 

factured and Guaranteed by Pyroil 

Company, W. V. Kidder, Founder, . . 
132 LaFollette Ave., LaCrosse, Wis. Founder 


Every Contanier Bears this Signature 













PLATE No. 1 











CONTROL 
WNeeds4 


Struthers Dunn can fur- 
nish a thermostatic con- 
trol specially worked out 
to fit your exact require- 
ments. 

Why not explain your 
needs to an Engineer 
who has specialized on 
such problems success- 
fully for years. 


Write for special bulletin. 
STRUTHERS DUNN, 


INC 


140 N. Juniper Street 
Philadelphia, Pa. 














THERMOSTATS 
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When Photoelectric 
Devices Stop Working 


(Continued from editorial page 261) 


of fact, our experience definitely in- 
dicates that the tubes employed in 
photoelectric equipment are about 
the last place to look for trouble. Of 
course, any tube will eventually 
reach the end of its life and for this 
reason it is advisable to keep spare 
tubes on hand, in order to prevent 
delay when one does give out. 
Characteristic tests can be made by 
almost any radio service shop which 
has a tube tester. If the cathode 
emission is low the tube should be 
replaced. 

The phototube has a very long 
life but cannot be tested so easily. 
A spare tube can be inserted in the 
equipment to make a comparison 
test, but this test is usually not 
worth while until all other possible 
sources of erratic operation have 
been carefully checked. 

The optical system should be 
checked with particular care, since 
any shortcomings there will produce 
the same indications as a phototube 
that has lost its sensitivity. 

When photoelectric equipment fails 
to operate look first for ordinary 
troubles. Instead of being a com- 
plicated vagary of the vacuum tube 
circuit, the difficulty may be found 
to be due to some perfectly simple 
thing. 


Detroit Trains 


(Continued from editorial page 247) 


Plants are not required to adopt 
one type of program but may start 
with any or all three of the recom- 
mended programs. The only school 
regulation is that related work must 
be carried on between 8 a.m. and 
5 p.m. Evening school work on the 
appentice’s own time is better than 
no school work at all but it is far 
from adequate. Most plants pay the 
appentice for attending school, if 
it does not run over eight hours per 
week. ! 

The programs now operating are 


‘|}known as the Cooperative, the Ex- 


tension, and the Plant School. Ex- 
amples showing the differences of 
these programs are: 

Murray Corporation of America— 
34 boys on an Extension Program. 
Thirty-six hours per week on the job 
and 4 hoyrs per week at school. They 





are paid for 40 hours per week. 
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Hudson Motor Car Company — 16 
boys on a Cooperative Program. 
Eighty hours per month on the job 
and 60 hours per month at school. 
They are paid for all time spent on 
the job. 

Burroughs Adding Machine Com- 
pany—32 boys on a Plant School Pro- 
gram; 40 hours per week in the plant 
and plant school. They are paid for 
the full time. 


Detroit is again becoming appren- 
tice-minded and is entering into the 
job with enthusiasm. It is a long- 
time program which will take sev- 
eral years to reach its maximum 
growth, but Detroit employers want 
it to be a permanent community 
program with the public, employ- 
ers, and educational authorities co- 
operating. 

) 


TRADE 
LITERATURE 


(Continued from editorial page 274) 


Blowers—Catalog, on complete line of 
blowers, fans, and unit heaters.—Autovent 
Fan & Blower Co., 1805-27 North Kostner 
Ave., Chicago. 


Cement Coating—Book, title ‘‘Stonetex 
Restoration Process for Concrete and Ma- 
sonry.”—The Truscon Laboratories, Detroit. 


Circuit Breaker Cubicles—Folder GEA- 
2326, on cubicles with FH oil-blast breakers. 
—General Electric Co., Schenectady. 


Controllers—Bulletin No. 440, covering 
line of Ampliset Free-Vane Controllers.— 
The Bristol Co., Waterbury, Conn. 


Controllers—Catalog No. 36, on Drum mo- 
tor controllers.—Furnas Electric Co., 811 
South 72d St., West Allis, Wis. 


Conveyor Chains—Bulletin V-121, on open 
mesh conveyor chains.—The Whitney Chain 
& Mfg. Co., Hartford, Conn. 


Conveyors—Book, title ‘‘Consider Before 
You Buy Conveyors.’—The Lamson Co., 
Ine., Syracuse, N. Y. 


Electric Control—Catalog N-00 A, on 
Micromax electric control for proportioning 
input to demand.—Leeds & Northrup Co., 
4902 Stenton Ave., Philadelphia. 


_ Feedwater Treatment—Folder, describing 
internal boiler feedwater treatment.—The 
Permutit Co., 330 West 42d St., New York. 


Fire Alarm System—Bulletin 1508, de- 
scribing Sprink-La-Stat automatic fire 
— system.—The Gamewell Co., Newton, 
Mass. 


_ Fire Extinguishing—Brochure, title “‘Gar- 
rison—The Modern Dry Method of Fire Ex- 
tinguishment.”—Garrison Engineering Corp., 
Great Barrington, Mass. 


Floodlights—Bulletin No. 199, describing 
utility floodlights.—The Pyle-National Co., 
1334-58 North Kostner Ave., Chicago. 


Geared Motor Reducer—Bulletin MR 36, 
on MotoReduceR. — Philadelphia Gear 
Works, G St. and Erie Ave., Philadelphia. 


Geared Motor Reducers—Folder 139, an- 
nouncing Speed-Trol motors with infinite 
speed variation.—Sterling Electric Motors, 
Ine., Los Angeles. 


Gypsum Planks—Booklet, describing Gyp- 
steel Plank, pre-cast gypsum slabs.—Amer- 
ican Cyanamid & Chemical Corp., 30 Rocke- 
feller Plaza, New York. 


Hammer-Wrench—F older, on Thor Ham- 
erench, a pneumatic tool for removing nuts. 
—Independent Pneumatic Tool Co., 600 
West Jackson Blvd., Chicago. 


Instruments—Bulletin No. 436, title “How 
to Make Plant Surveys with Graphic In- 
struments.”—The Esterline-Angus Co., In- 
dianapolis. 


Instruments—Booklet, showing line of in- 
struments for measurement and control.— 
G-M Laboratories, Inc., 1731-35 Belmont 
Ave., Chicago. 


‘Ohio. 


. welding fittings—Bonney Forge & Tool 











Lift Trucks—Circular No. 116, on lift 
truck-skid platform systems for food manu- 
tacturers.—Lewis-Shepard Co., 175 Walnut 
St., Watertown, Mass. 


Metal Heaters—Foldér, on Berwick types 
“LL” and “LA” metal heaters.—American 
Car and Foundry Co., 30 Church St., New 
York. 


Motors—Folder, on squirrel-cage induc- 
tion motors.—The Lincoln Electric Co., 
Cleveland. 


Orifice Meter—Publication 2092, describ- 
ing orifice meters.—Cochrane Corp., 17th St. 
and Allegheny Ave., Philadelphia. 


Phase Sequence Indicator—Leaflet No. 
537, on Standco phase sequence indicator.— 
Herman H. Sticht & Co., 27 Park Place, 
New York. 

Plating Equipment—Booklet, on plating 
and polishing equipment and supplies.—The 
Uadylite Co., 1651 East Grand Blvd., Detroit. 


Power Transmission—Booklet, on U. G. 
power transmission appliances.—T.  B. 
Wood Sons Co., Chambersburg, Pa. 


Power Transmission—Book No. 1500, on 
power transmission equipment.—Link-Belt 
Co., 307 North Michigan Ave., Chicago. 


Proportioning Equipment—Bulletin No. 
1529, on weighing and measuring devices 
for proportioning materials.—Blaw-Knox 
Co., Pittsburgh. 


Pump—Bulletin 2158, on bulk station 
Motorpump.—Ingersoll-Rand Co., 11 Broad- 
way, New York. 


Pumps—Bulletin 6310, describing propel- 
ler pumps.—Fairbanks, Morse & Co., 900 
South Wabash Ave., Chicago. 


Pumps—Bulletin No. D-22, on Type ‘“‘VS” 
single-stage pumps for corrosive fluids.— 
Lawrence Pump and Engine Co., P. O. Box 
70, Lawrence, Mass, 


Pumps—tThree bulletins: W-111-B8, on 
type AC horizontal, single-piston pumps for 
pressures up to 250 lb. per sq. in.; W-111- 
B9, on type AA horizontal, single-piston 
pumps for pressures up to 75 lb. per sq.in. ; 
W-423-B3, on vertical, triplex single-acting 
power pumps.—Worthington Pump and Ma- 
chinery Corp., Harrison, N. J. 


Refractory Concrete—Bulletin No. 320-A, 
on Insulcrete insulating refractory concrete. 
—— Co., Inc., 56 West 45th St., New 

ork. 


Research Department—Bulletin, describ- 
ing activities of research and testing de- 
partment.—Pomona Pump Co., Pomona, 
Cal. 


Riveting Hammers—Folder, on Boyer air- 
cooled riveting hammers.—Chicago Pneu- 
matic Tool Co., 6 East 44th St., New York. 


Roofing Material—Booklet, on Genasco 
Resurfacer asphalt roofing material.—The 
Barber Asphalt Co., 1600 Arch St., Phila- 
delphia. 


Shears—Bulletin No. 71-F, on power 
squaring shears.—Niagara Machine & Tool 
Works, 637-697 Northland Ave., Buffalo. 


Stokers—Two booklets: No. 1537, on 
stoker firing; No. 1538, on automatic gen- 
eration of process steam.—Link-Belt Co., 
307 North Michigan Ave., Chicago. 


Storage Batteries—Booklet, on storage 
batteries for motive power service.—The 
Electria Storage Battery Co., Allegheny 
Ave. and 19th St., Philadelphia. 


Switch—Bulletin 14, on Type ES-9 pilot 
switch.—Production Instrument Co., 1325 
South Wabash Ave., Chicago. 


Switchgear—Bulletin GEA-1582A, de- 
scribing shipment of assembled switchgear. 
—General Electric Co., Schenectady. 


Testing Machines—Bulletin 99, on South- 
wark-Heydekampf testing machines.—Bald- 
win-Southwark Corp., Philadelphia. 


Tools—Catalog No. 136, on line of tools. 
Also contains data for mechanics.—Bonney 
Forge & Tool Works, Allentown, Pa. 


Tramrails—Folder G-236, on tramrails, 
cranes, and transfer bridges.—The Cleve- 
land Crane & Engineering Co., Wickliffe, 


Trucks—Folder 480, on Hallowell welded 
steel floor trucks.—Standard Pressed Steel 
Co., Jenkintown, Pa. 


Ventilator—Folder, on free-flow gravity 
rot ventilator.—The Burt Mfg. Co., Akron, 
io. 


Welding Fittings—Bulletin No. WT21, 
describing Weldolets and Thredolets, pipe- 





Works,. Allentown, Pa. 








AnD no 
PAYROLL 
INCREASE 


on the job 





TWO TYPES 














AEROPLANE 


for moving large 
volumes of air (3,- 
700 to 15,600 C.F. 

-) at moderate 
velocities (2,600 to 
3,850 F.P.M.) 


VANO.... 


for moving moderate vol- 
umes (1,500 to 3,000 
C.F.M.) at high velocities (4,300 F.P.M.) 


BOTH are portable, light-weight, 
sturdy. Both useful also for general 
ventilating, cooling, drying, driving 
out foul air, removing dust, smoke, 
gases, etc. 

Write for Bulletin 164-2 


COPPUS 


ENGINEERING CORPORATION 





375 Park Ave., Worcester, Mass., sales offices 
and distributors listed in Thomas’ Register. 
In Sweet’s—Steam Turbines, Air Filters, 
Blowers, Heat Killers. 
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—at a high hourly rate, which has to be in- 
cluded in all maintenance costs—especially 
in the cost of painting. There is no escape 


from the time factor. The difference between 
the cost of painting every 2 years and every 
9 years, makes any conceivable difference in 
the price of paints absolutely negligible. Even 
the difference between painting every 8 years 
and every 9 years makes the extra cost of the 
9-year paint a minor consideration. 


Good paint is the key to economy in painting, 
and the protective quality of paint depends on 
the properties of the pigment and vehicle. 
That is why records of 9 years or more of ef- 
fective paint protection are common on sur- 
faces painted with Dixon's Industrial Silica 
Graphite Paint. 


Of all the paint pigments under the sun, 
graphite, from the standpoint of conditions 
surrounding any paint job, is inert . . . noted 
for its resistance to all elements of chemical 
corrosion found in paint exposure, and pro- 
vides an impervious coat of overlapping flat, 
thin flakes. The silica, mined with the graphite 
used by Dixon, increases specific gravity and 
hardness. Pure boiled linseed oil, the best 
vehicle known, used in this fine old product 
of the Joseph Dixon Crucible Co., completes 
the ingredients of this time-curbing resistant 
to heat, cold, rain, snow, fumes and abrasion. 


For maximum economy, paint with Dixon's 
Industrial Silica Graphite Paint. Fourteen 
colors are available. They include Aluminum 
and Bright Aluminum. Color card and Master 
Specification BI-44 will bring you a wealth 
of useful data on paints and painting. 


Paint Sales Division 


JOSEPH DIXON CRUCIBLE CO. 


Established DD Jersey City, 
1827 thts. its _ 


PAINT 


@ 6223 


DIXONS siiccnmre 
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BOOKS 


MEN WHO RUN AMERICA 


Arthur D. Howden Smith. The Bobbs- 
Merrill Company, Indianapolis. 327 pages, 
appendices, index. 3 


A study of the capitalistic system and 
its trends, based on thirty case histories. 
The thirty individuals reviewed are grouped 
under the following titles: Dynasties; The 
Financial Touch; Hired Men; Individual- 
ists; Depression Millionaires; Ships, Ban- 
anas and Subsidies; Food; and Ghosts. An 
epilogue states the trend. 


THE DECLINE OF COMPETITION 


Arthur Robert Burns, Assistant Professor 
of Economics, Columbia University. Mc- 
Graw-Hill Book Co., Inc., 330 West 42d 
Street, New York. 590 pages, bibliography, 
index. $5. 


Taking as his premise that the rise of the 
“heavy industries,” changes in methods of 
selling, and widening use of corporate forms 
of business organization are bringing, if 
they have not already brought, the era of 
competitive capitalism to a close—the au- 
thor endeavors to specify causes for the 
change, to draw conclusions concerning the 
present condition, and to set forth the avail- 
able choices in the nature of social control. 


HOW TO USE PSYCHOLOGY 
IN BUSINESS 


Donald A. Laird, Ph.D., Sci.D., Rivercrest 
Laboratory, Hamilton, N. Y. McGraw-Hill 
Book Co., Inc., 330 West 42d St., New York. 
371 pages and index. $4. 


In simple, everyday language, those prin- 
ciples and applications of psychology most 
useful in the business of getting out produc- 
tion, dealing with personnel problems, sell- 


ing, and other phases of industrial activity. | 


ADVERTISING AND -SELLING 
INDUSTRIAL GOODS 


Vergil D. Reed, Ph.D., Associate Profes- 
sor of Marketing and Foreign Trade, Bos- 
ton University ; Chief, Retail and Wholesale 
Trade, Bureau of the Census, U. S. Depart- 
ment of Commerce. The Ronald Press Com- 
pany, 15 East 26th St., New York. 270 
pages, bibliography and index. $3.50. 


Strategy, tactics, technique, concrete 
methods, applications and plans for the 
solution of industrial advertising and selling 
problems of a wide range of business con- 
cerns. Intended for advertising and sales 
executives and for small and medium-sized 
concerns with limited appropriations. 


TRAFFIC DICTIONARY 


C. S. Nelson and Geo. T. Stufflebeam. 
Shipping Service Organization, 259 Broad- 
way, New York. 206 pages. $1.25. 


Definitions and abbreviations of terms 
used in trade and transportation. Par- 
ticularly of interest to those in charge of 
traffic in either large or small concerns, 


ON THE CALENDAR 


AUGUST 


19-22, Nineteenth Annua! Conference on In- 
dustrial Relations, Silver Bay, N. Y. 
E. C. Worman, Secretary, National 
Council of Y. M. C. A., 347 Madison 
Avenue, New York. 
31- September 3, Illuminating Engineering 
Society, annual convention, Buffalo, 
N. Y. A. Cameron, General Secre- 
tary, 29 ‘Wost 39th Street, New York. 
31-September 4, National Association of 
Nee Engineers, Power Show, Chicago. 
. Raven, Secretary, 176 West 
y Aad Street, Chicago. 


OCTOBER 


5-16, Fourth Annual Industrial Materials 
Exhibit, New York. Don Masson, 
Bakelite Corporation, 247 Park Ave., 
New York. 

19-23, National Metal Congress and Exposi- 
tion, Cleveland. W. H. Eisenman, 
National Secretary, American Societv 
for Metals, 7016 Euclid Ave., Cleveland. 








Built for Work 


to stand up under rou- 
tine abuse; MOTORS 
that will take over- 
loading, Crash-proof 
STEEL BODIES that 
will withstand the 
knocking around every 
portable tool gets on 
the job. 


DRILLS that will not 
stall. 


SAWS built to go 
through wood, stone, 
tile, brick—even re- 
inforced concrete. 
Electric HAMMERS 
that we know will 
have to do heavy 
pneumatic jobs too. 
GRINDERS built to 
industrial standards 
and 

BLOWERS that will 
give years of trouble- 
proof service. 


In work-per-dollar no 





DRILLS 


a 


BLOWERS 


name stands with z NAL 
SpeedWay for Speed- FPS 
Ways are practical GRINDERS 


tools of proven types 
for practical men. 





WRITE FOR 


SpeedWay Mfg. Co. 
1832 8. 52nd Ave., Cicero, Ill. 
TE RE 


JOHNSON 


40 ABC ATMOSPHERIC 
RING BURNER 





CATALOG 











Made up of three compact individually 


controlled concentric burners. Single, 
double or triple operation of burners 
provides flexibility for a wide variety 
of uses. Johnson Venturi Mixer and 
Tube and Patented Direct Jet regu- 
lator permit easy and accurate adjust- 
ment and assure perfect combustion— 
intense heat—efficient and economical 
operation. Ideal for plants and fac- 
tories requiring the application of 
open flame heat. Detailed catalog sent 


on request. 
@ APPLUNEG. 
Western Representative: 
Cc. B. BABCOCK CO. ay “Tat MOPHERSON 


135 Bluxome Street 
San Francisco, Calif. Boston, Mass. 
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INTERNATIONAL Diesel Power 
Runs This 


Drum Factory 











One of the 
woodworking 
machines 
driven by powe 
generated by the 
International Diesel. 






Brook. The plant progressed from water 
power through steam engine and high- 
line electricity to today’s Diesel power. 
When I saw this unusual Diesel at 
the Chicago World’s Fair, I started a 
survey to determine the possibilities of 
using a Diesel engine in our plant. The 
survey not only convinced me that going 
to Diesel power would be an economy 
move, but that the International Diesel 
with its easy starting was the one we 
wanted. It is doing all we asked of it and 


more.” 
The International Diesel provides 
Tete Tells nee BoP Le eahoten cone «(power to operate- upwards of 75 ma-- 
chines in this plant, including saws and 
HE Noble and Cooley Co., manufacturers other woodworking machines; metal-working 
of toy drums and other items at Granville, machines; painting, varnishing, and _litho- 
Mass., is another firm that has turned to the graphing equipment; conveyors; drum-head 

International Diesel Power Unit to operate its cutters; etc. 

machinery. See the nearby Company-owned branch or 


authorized industrial dealer and learn how 


‘Power, like many other items in this plant, 
International Diesel Power can be applied to 


has undergone continued improvement,” says 


Herbert A. Hiers, general manager. “When the your work. 

plant was established in 1854 by Noble and INTERNATIONAL HARVESTER ComPANY 
° ° ° (Incorporate 

Cooley it received its power from Trumble 606 So. Michigan Ave., riggs Chicago, Illinois 


INTERNATIONAL HARVESTER 
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KINNEAR MOTOR 
OPERATED DOORS 
operate like other 
plant equipment 
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Time saved is monéy made. 
That's why electric power is so 
indispensable in every modern 
plant . . . and equally indispens- 
able for door efficiency. To 
open or close service doors with 
a conveniently located operating 
button means the same saving 
in labor and time as electrically 
controlled machinery. And when 
Kinnear Motor Operated Doors 
are remotely controlled from dis- 
tant stations there’s even greater 
savings. In addition to com- 
pact, rugged power equipment 
of proved efficiency, Kinnear 
Steel Rolling Doors offer other 
qualities important to plant 
economy . . . convenient upward 
action . . . saving of space... 
out of the way of damage... 
and durable, flexible steel con- 
struction. Let us tell you more 
about this avenue for cutting 
costs. 
Remember KINNEAR makes 
doors for any need... 
rolling, bifolding and sec- 
tional upward-acting types 
wood or steel ... 
manually or electrically op- 


erated —for old or new 
buildings. 


Offices and Agents 
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in All Principal Cities 2 


/ke KINNEAR MFG. CO. 





1540-60 Fields Ave., Columbus, Ohio 


Yes! We would like to have your catalog describing Kin- 
near “Money-saving” Rolling Doors and Grilles. No 
obligation. 
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Questions and 
Answers 


(Continued from editorial page 269) 


Exciters Will Not Operate in 
Parallel 


I should like to know why two 
of our exciters will not operate in 
parallel. One is a compound- 
wound, interpole machine, rated 
1,200 r.pm., 8.5 kw., 125 volts, 
68 amp.; the other is also a com- 
pound - wound, interpole design, 
with a rating of 5 kw., 125 volts, 
40 amp. 

The equalizer bus is connected 
directly between the exciters and 
consists of 34 ft. of No. 6 wire. 
The 8.5-kw. machine is 20 ft. from 
the d.c. bus, to which it is con- 
nected by No. 4 wire. The other 
exciter is 80 ft. from the bus and 
is connected to it by No. 6 wire. 
In both instances the distance from 
the exciter to the bus represents 
the actual length of the circuit. 

When an attempt is made to 
parallel these machines the result 
is a flow of cross current and re- 
versal of the polarity of one or 
both machines. How can I remedy 
this trouble. —L.N. 


NY ONE of several factors may 

be causing these generators to fail 
to operate in parallel. For most satis- 
factory parallel operation d.c. genera- 
tors should have drooping voltage 
curves with approximately the same 
terminal voltages at all points from 
no load to full load. Most generators 
will operate successfully in parallel if 
the difference in their voltages does 
not exceed 2 per cent of the nominal 
terminal voltage. 

It will be advisable to check the volt- 
age curves of these machines in- 
dividually by operating each one 
separately, imposing an artificial load 
through several load points up to 125 
per cent load. The results can be 
plotted on cross-section paper. Curves 
obtained in this way will indicate 
whether there is much difference in 
the generator voltages, or whether 
they might cross at intermediate points 
between no load and full load. 

Before making any changes in the 
generators all circuits and connections 
should be carefully checked, par- 
ticularly the leads to the main bus 
and the equalizer bus. It will be ad- 
visable to shorten the main leads of 
the 5-kw. machine, or use a larger 
wire in order to reduce the high volt- 
age drop. I suggest, also, that a larger 
equalizer wire be used, since its re- 
sistance should be negligible. 

To adjust the series field of each 
generator, set the shunt field rheostat 
to give the correct no-load voltage; 
then load the generator to capacity and 
without changing the rheostat setting 
adjust the series field shunt until the 
desired full-load voltage is obtained. 
Open the series field circuits of the 
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requires 
a hoist with a 


"PHYSIQUE’ 


Under the Hudson River, they’re 
running the Midtown Hudson 
Tunnel—from 39th Street, Man- 
hattan to Weehawken, New Jersey. 
The river section—6180 feet long 
—is a shell of cast iron segments. 
Lo-Hed hoists lift, move and place 
these sections, transport muck 
conveyors. It’s grueling work — 
24 hours a day, and in a foggy 
atmosphere—but thick-skinned 
LO-HEDS stand up through theworst 
of it. Your hoists may never have 
to cope with similar conditions 
but it’s reassuring to know 
they can—with plenty to spare. 
Division 
AMERICAN ENGINEERING CO, 
2426 Aramingo Ave., Phila., Pa. 
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AECO/LO-HED 


Photo courtesy Port of 
New York Authority) 





Olst— 
Other P oducts: Taylor Stokers, Hele-Shaw 


Pumps, Motors and Transmissions, AECO Marine 
and Yacht Auxiliaries 
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modern Plant of Chicago Carton Co. 


CHICAGO CARTON CO.—One of the prominent, efficiently operated 
plants in Chicago’s central business district. Designed by A. Epstein. 





EMPLOYEES—forget the heat and work at 
the peak of their efficiency throughout the day 
in these offices air conditioned by Carrier. 





O important does the Chicago 

Carton Company consider proper 
temperature control that the 10-car 
siding on which the paper is brought 
in, is air conditioned. In this way the 
exact temperature and humidity are 
constantly maintained for best han- 


| dling results, from the time paper is 


delivered and the siding doors closed. 


Storage space for goods in process 
and for roll stocks is air conditioned 
to assure exact same paper size 
throughout manufacture. Presses 
need not be slowed down. There is no 
“‘off register,’’ due to the vagaries of 
the weather. In addition to produc- 
ing a quality product that does not 
vary, the Carrier System keeps shop 


47 


GOOD PRODUCTS mabe BETTER 
.»s WORKERS MORE EFFICIENT 





and office workers comfortable and 
at their peak of efficiency. 


It is not necessary that you operate 
a paper carton plant to reap the 
benefits of Carrier Air Conditioning.- 
Any plant, from steel to breakfast 
food, will find air conditioning indis- 
pensable in reaching the lowest possi- 
ble production cost. 


Carrier Engineers have had 25 
years’ experience devoted solely to 
the art of air conditioning. Starting 
in 1911 in the printing and textile 
fields, their varied experience now 
covers every industry. 


Send coupon for further details on 
Carrier Air Conditioning as applied 
to your particular problem. No obli- 
gation, of course. 





CARRIER ENGINEERING CORPORATION 


850 Frelinghuysen Avenue, Newark, N. J. 


Desk 108 


2 6 6.6 @ £e eee 





Send me more information on a Carrier System for my 
(Type of plant) 
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OUTSIDE—the weather can play all the tricks Namen n enn nn enn en ene cnnet ence ee senencenecneneee sonersnenenenensenensensceaaces Mail Coupon 
it wants to, but these presses roll right along, LS eR SE ee cil SIRT AP ee EEN Ps Uae ie, sie eae 
Producing perfect register and quality printing ee State T @ ] D A ¥ 





all day long; thanks to Carrier Air Conditioning. 














You can chan ge 
your belt operation 
from this 


(to) 


(Tight belts waste money) 


to this 


(e)~_« 


(Slack belts save money) 
by using 
CLING-SURFACE 


Tight belts, straining at pulleys 
and shafting, extract a heavy toll 
in friction load, overheated bear- 
ings, extra lubrication, more fre- 
quent breakdowns and shortened 
belt life—all increasing your op- 
erating expense. 


° 








Cling-Surface completely changes 
this picture. Because of its greater 
belt-to-pulley “cling,” it permits 
belting to run “slack”—in ‘The 
Efficiency Arc’—and still deliver 
its full power load. By eliminat- 
ing ummecessary tension, you can 
save as much as 60% of belting 
costs alone—with proportionate 
savings in power, lubrication and 
general operating costs. 


WP P/-»- PEYPTPPWZ—™, 


Cling-Surface Penetrates 


Cling-Surface is not merely a surface 
dressing. It penetrates into porous belts, 
lubricates every fibre, maintains pliabil- 
ity, waterproofs, et th ears to 
belt life, while equally valuable for non- 
eget pe 30 days’ trial on any one 
elt will show you why 50,000 plants 
throughout the world will use no other 
belt treatment. Why not try it for the 
next 30 days? Your mill supply distrib- 
utor can supply you. 


CLING-SURFACE 


BELT PRESERVATIVE 


Preserves power belts. Prevents slipping 


Liquid Cling-Surface, in 4 densities, 4s avail- 
able in sizes from 1 pint to 60 gallons —also 
in bar form. Your mill supply distributor will 
advise density best for your plant—or write the 
Cling-Surface Company, 1058 Niagara Street, 
Buffalo, New York. 
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generators and insert an ammeter in 
each at a point where only the cur- 
rent that actually flows through the 
series field will be measured. Then 
load the machines, operating in paral- 
lel, to their combined full-load capacity. 
Read the meters, divide the current 
load in proportion to the ratings of the 
generators, and insert enough re- 
sistance in the series field circuit of 
the machine having the higher propor- 
tionate reading to make the two pro- 
portional to their respective ratings. 
Adjustment of the interpole shunt, 
if there is one, or the addition of one, 
will make it possible to reshape the 
compounding curve to some extent. If 
no interpole shunt is provided with the 
generators, strips of copper ribbon 

may be used for this purpose. | 
J. L. Youne, St. Marys, Ohio 


NLESS a resistance has been in- 

stalled in the leads of the 8.5-kw. 
generator the trouble is at least partly 
due to the great difference in the re- 
sistances of the circuits connecting the 
generators to the busbars. The re- 
sistance of the 160 ft. of No. 6 wire in 
the circuit of the 5-kw. machine is more 
than six times the resistance of the 
40 ft. of No. 4 wire in the 8.5-kw. .na- 
chine circuit. 

There are two ways of correcting 
this trouble. One is to install larger 
wire in the 5-kw. circuit; the other is 
to insert a resistance in series with the 
series field and leads of the 8.5-kw. 
generator. If larger wire is used in 
the 5-kw. circuit, 172 ft. of No. 0 wire 
will be needed to replace the 160 ft. 
of No. 6 wire now used. 

If a resistance is used in the 8.5-kw. 
circuit the value will have to be about 
0.03 ohms, to balance the circuits 
properly. Putting in larger wire will 
be, of course, the more expensive in 
first cost, but if a resistance is used it 
will cause a power loss of about 140 
watts at full load. Which of the two 
methods is really the more economical 
depends, therefore, on the number of 
hours a day the 8.5-kw. unit is used. 

Voltage regulation curves of the two 
generators should be the same. If they 
are not, they must be adjusted to agree. 
The generators should be operated 
separately and loaded successively to 
3-, 3-, 2-, and full-load. 

Starting at equal no-load voltages 
both generators must give the same 
voltage readings at corresponding 
loads. If they do not, the series field 
shunts must be adjusted until the cor- 
rect voltage readings are obtained. 
The generators should then be paral- 
leled and the load varied to determine 
their behavior. Quite likely one of 
them will try to take more than its 
share of the load. If so, insert a re- 
sistance in the series field circuit. An 
iron or german silver washer placed in 
a connection will often supply the 
necessary resistance, but if this is not 
enough a short strip of german silver 
ribbon may be needed. 

When making these resistance ad- 
justments, do not disturb the series 
field shunts. - 

Roy M. STINSON, Chicago 








Another HOMER 


But His ERRORS 


AN EFFECTIVE fire extin- 
guisher has no weak point. It can 
handle all types of fire. Some ex- 
tinguishers are specialists . . . 
can put out certain fires . . . fail 
against others. Be sure those in 
your plant won’t fail when fire 
strikes. 


Industry favors LUX carbon- 
dioxide extinguishers because 
they can kill all fires—blazing 
gasoline or paint, and may be 
safely used on delicate electri- 
cal equipment. LUX blankets 
the fire in a blizzard of carbon- 
dioxide snow, released under 
such pressure that it reaches 
every part of the fire area. It is 
the fastest known extinguishing 
agent. 


LUX is clean, dry and harm- 
less to man or material. There 
is no mess, no “extinguisher dam- 
age”. LUX extinguish- 
ers need no annual re- 
charging. They are good 
until used. 


Sizes from 2 to 100 pounds 
capacity. Write for new 
folder describing the entire 
LUX line. 


Walter Kidde & Company 
72 West Street, Bloomfield, N. J. 








